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Introduction 
Bradford S. Gentry 
Yale School of Forestry & Environmental Studies 
The land conservation community is very good at saying no – no, you cannot build here. In 
fact, just saying no has been the foundation for much of the success that has been achieved 
by efforts to save individual properties of great conservation value. 
As broader questions arise across landscapes and communities, however, more conser­
vationists are asking whether they also need to learn to say yes – yes, you can and should 
build there. Moving to support “good” development raises a host of questions: When should 
conservation organizations say yes to development? How might they help it occur in areas of
low conservation value? What do they need to know about different types of development in 
order to add value to such efforts? What capacities might they need to add in order to make 
a difference? What organizations are already making these connections? What approaches 
or tools are they using or do they need to be even more successful? 
The purpose of the 2011 Berkley Workshop was to explore these and related questions. 
The workshop was designed to consider different types of development and different roles 
across such efforts. The major types of development considered included: 
•	 Buildings (residential, commercial, industrial, particularly in urban and 
peri-urban areas) 
•	 Energy projects/production sites (such as wind farms or gas fields) 
•	 Infrastructure corridors (such as roads, pipelines, transmission lines) 
•	 Water infrastructure (for drinking water, waste water and flood control) 
The major roles considered when inviting participants included organizations that: 
•	 Lead such development efforts 
•	 Invest in such development projects 
•	 Regulate new development 
•	 Think about/research topics related to development patterns and processes 
In addition, consideration was given to the types of spatial and other analyses that may help 
parties navigate their different goals across the landscapes of concern. 
how can conservation organizations help development go where it “should”?6 
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The sixth annual Berkley Workshop on strategies for the future of land conservation 
was held at the IslandWood Center on Bainbridge Island, near Seattle, Washington from 
July 12-14. Proceedings of past workshops are available at: http://environment.yale.edu/ 
publication-series/land_use_and_environmental_planning/ 
Berkley Workshop Attendees 
•	 Forrest Berkley, Board Member, Maine Coast Heritage Trust 
•	 Andrew Bowman, Program Director, Doris Duke Charitable Foundation 
•	 Armando Carbonell, Senior Fellow and Chairman of the Department of Planning and 
Urban Form, Lincoln Institute for Land Policy 
•	 Michelle Connor, EVP/Chief Program Officer, Cascade Land Conservancy* 
•	 Michael Dowling, Vice Chairman, Colorado Oil & Gas Conservation Commission 
•	 Gene Duvernoy, President, Cascade Land Conservancy* 
•	 Kim Elliman, CEO, Open Space Institute 
•	 Ona Ferguson, Senior Associate, Consensus Building Institute 
•	 Paul Fleming, Manager Climate and Sustainability Group, Seattle Public Utilities 
•	 Valerie Fuchs, Post-Doctoral Fellow in Green Infrastructure, Yale University 
•	 Brad Gentry, Director Berkley Conservation Program, Yale University 
•	 Arthur Haubenstock, VP Regulatory Affairs and Assistant General Counsel, BrightSource 
Energy 
•	 Suedeen Kelly, Partner, Patten Boggs LLP 
•	 Jim Kilberg, Senior Vice President for Real Estate, Plum Creek 
•	 Gary Knight, Director, Florida Natural Areas Inventory Program 
•	 Gil Livingston, President, Vermont Land Trust 
•	 Kelly Mann, Executive Director, Urban Land Institute Seattle District 
•	 Lyell Sakaue, Program Manager, Corporate Citizenship, IBM 
•	 Shari Schaftlein, Program/Policy Development Team Leader, Federal Highway 
Administration Office of Project Development and Environmental Review 
•	 Gina Schrader, Yale School of Forestry & Environmental Studies 
•	 Marc Smiley, Partner, Decisions Decisions ( facilitator) 
•	 Peter Stein, Managing Director, Lyme Timber Company 
•	 Eileen Swan, Executive Director, New Jersey Highlands Council 
introduction 7 
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•	 Mike Tetreault, Director, The Nature Conservancy’s Maine Chapter 
•	 Kathy Pierce, Bonneville Power Administration 
•	 Rand Wentworth, President, Land Trust Alliance 
•	 Kate White, Team Leader, Institute for Water Resources, U.S. Army Corps of Engineers 
•	 Steve Whitney, Ecosystem Services Program Officer, Bullitt Foundation 
* Note: In November 2011, Cascade Land Conservancy changed its name to Forterra (http://www. 
forterra.org/). Since this report was written before the name was changed it will continue to refer 
to the Cascade Land Conservancy. 
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How Can Conservation Organizations
Help Development Go Where It “Should”? 
Workshop Summary 
Bradford S. Gentry 
Yale School of Forestry & Environmental Studies 
Themes from the Discussion 
The purpose of this section is to draw out some of the broader themes from the discussion. 
More detailed information on different types of development (buildings, energy projects, 
infrastructure corridors, water infrastructure) and analyses (biophysical, social) is provided 
in the sections that follow. 
At the highest level, three broad conclusions stood out: 
•	 There are many opportunities for conservation organizations to capture shared value by 
supporting “good” development; 
•	 Those opportunities vary dramatically across locations and time; and 
•	 They also differ across types of development, but not as much as one might think and 
there are many lessons to be shared. 
The starting point is a commitment to engage with the built environment – by a conservation 
organization’s board, donors and staff. For conservation organizations built around protecting 
only natural areas, or advocating for no more development or just buying conservation land 
so as to avoid engaging in political processes, saying yes to any development is going to be a 
shock to the system. And not all need to do so. It may well be that an organization’s mission 
is best met by these more traditional strategies. 
“Demographics don’t lie – the U.S. population is expected to grow by over 40% in the 
next 40 years, with migration from north to south and out of urban areas.” 
— Jim Kilberg, Plum Creek 
Some conservation organizations are, however, expanding their efforts into the built 
environment because they see doing so as the best way to meet their mission. Population 
growth in the U.S. means that buildings and new infrastructure are going to be built. In ad­
how can conservation organizations help development go where it “should”?10 
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1 http://www.osiny.org/site/
PageServer?pagename=
Research_Catskills_
PrivateLands_PublicBenefits 
dition, much of the built environment is reaching the end of its design life and will need to 
be replaced. The pursuit of more secure and cleaner energy supplies means that new energy 
infrastructure is going to be built. Increasing pressure on water supplies and their quality 
mean that new investments are going to be made in drinking water systems, wastewater 
treatment and flood risk management. Constraints on public and charitable funding mean 
that conservation organizations will never be able to buy all the sensitive land that will be 
affected. Anti-regulation political winds mean that not all of the land will be protected by 
regulatory controls either. 
“Is our work about preserving museum pieces or shaping landscapes for generations 

to come?” 

— Gene Duvernoy, Cascade Land Conservancy 
Influencing where this new development goes, rather than just saying no and then 
watching it be built anyway, is a new goal for a growing number of conservation organiza­
tions. For example, the Cascade Land Conservancy has undergone a major shift in mission, 
programs and staffing as part of its regional work in support of a sustainable development 
agenda for the Cascade region (see box below). The Open Space Institute also recently 
published a report highlighting the best places for development to happen in the Catskill 
region of New York.1 
How The Cascade Land Conservancy is Thinking About Its Region and Tools 
After a collective visioning process looking out 100 years into the future, it became clear 
to the Board and management of the Cascade Land Conservancy that they had to change 
the ways they worked in order to achieve conservation at scale in the Puget Sound and 
Cascade region. This visioning process resulted in a 100 year vision and immediate action 
plan called the Cascade Agenda. In order to achieve their goal of conserving 1.3 million 
acres of working farms and forests, they needed to create, implement and use a number 
of tools across a pyramid of landscapes. Of the tools that are available: 
• Existing land use laws provide a needed regulatory framework, but participants in 
the Cascade Agenda process advocated for a more ambitious set of conservation goals
that require additional tools, particularly incentives to harness the marketplace; 
•	 Private and public funding sources are limited and should be focused on the pur­
chase of unique, high value lands for permanent preservation; 
•	 Capturing market forces that have direct or indirect conservation benefits is es ­
sential to leveraging limited public funding and maximizing conservation, and is 
particularly appropriate for maintaining the land base of working farms and forests 
that provide a host of public benefits; and 
•	 Livable cities, where growth and development are encouraged, are critical compo ­
nents of a broader approach to landscape scale conservation. 
workshop summary
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11 
Working in the built environment means speaking publicly in favor of good develop­
ment – not something with which most conservation organizations have much experience 
– and the blowback can be considerable. Organizations need to be comfortable with their 
criteria and processes for evaluating projects, deciding which ones to support, explaining 
their views to the public and withstanding the criticism that will come. This starts with 
making sure that the board, donors and staff are comfortable with the process for deciding 
what to do, as well as the positions being taken. For most conservation organizations, and 
as discussed below, this requires a number of changes to “business as usual.” 
“Conservation organizations are comfortable saying preservation projects are ‘good’… 
we also need to learn how to say that development projects are ‘good’.” 
— Mike Tetreault, The Nature Conservancy 
Conservation organizations also need to recognize the three main values they can bring to 
the development process: knowledge, credibility and creative persistence. Knowledge of sensitive 
areas – for habitat, cultural and other resources – is the core skill of many conservation 
organizations. Bringing that knowledge to the early stages of any development process to 
help steer the project away from sensitive areas and toward locations with fewer impacts is 
a key contribution. 
Credibility with a wide range of community organizations is another key value. As a 
long-term player in the local community, conservation organizations are often a trusted rec­
ommender for new projects that meet their criteria. At the same time, their reputation in the 
local community needs to be managed well, as it can be lost quickly should the organization 
not be ready to explain effectively its support of any given project. 
Creative persistence in achieving conservation goals has also been a hallmark of the 
private conservation community. Traditionally, this has been expressed as an ability to put 
deals together to acquire priority sites when no one thought that was possible – requiring 
an ability to attract new partners, assemble coalitions of support and negotiate deals that 
work for all involved over time. If more conservation organizations decide to apply these 
same skills to helping development go where it “should,” it seems likely that they will add 
great value to the policy, planning and development processes. 
“If we do not fast-track smart growth, we will fill the gap with dumb growth.” 
— Suedeen Kelly, Patton Boggs 
How conservation organizations might engage with the built environment will vary with loca­
tion, scale and time. Place-based efforts are central to the functioning of most conservation 
organizations – it defines where they work, as well as the resources and opportunities they 
have to pursue their missions. 
While clearly not all sites are suitable for development, not all sites are suitable for con­
servation either. Gene Duvernoy from the Cascade Land Conservancy talks of a four-part 
how can conservation organizations help development go where it “should”?12 
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“pyramid” of lands and their conservation values (see box below). A comparatively small 
amount of land at the top of the pyramid consists of the highest value habitats that should 
be permanently preserved using traditional acquisition funding and strategies. Below that, 
however, are lands with a mix of conservation and development: from forests and farmlands 
that should remain in production because of the ecosystem benefits they provide, such as 
food production and water purification; to rural/suburban areas where sprawl should be 
contained and impacts limited; to urban areas where green spaces and natural areas corridors 
should be restored. 
The CLC Pyramid of Landscapes 
The Cascade Land Conservancy views its work as addressing a pyramid of landscapes 
across the entire region, including: critical habitat and unique lands; working forests 
and farms; rural communities; and cities. 
This graphic is the intellectual property of Cascade Land Conservancy and was provided 
by Cascade Land Conservancy for solely use within this report. For permission to reuse, 
please contact Cascade Land Conservancy. 
Different approaches should be used in these different areas. Fee acquisitions have 
a large role to play in preserved areas, while markets for the products and services 
provided by working landscapes, and incentives for maintaining these lands, should 
be enhanced for farms and forests. An overall goal for both areas should be to reduce 
development pressure and minimize residential uses. In rural and urban areas, the 
overall goal should be to invite people in, but to do so in less destructive ways. How 
can the impacts of development in the rural area be reduced to those appropriate for 
the land and the character of local communities? How can conservation organiza­
tions help make cities more affordable and attractive, with good jobs, schools and 
places to live? 
For more information see: http://www.cascadeland.org (now “Forterra” http:// 
www.forterra.org) 
workshop summary 13 
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Two other aspects of location will also critically affect such efforts: markets and gover­
nance. In “hot” markets for land – for building new homes, drilling new wells, laying new 
pipelines – it will be comparatively easy to rouse public opinion against “bad” and, hopefully, 
in favor of “good” development. By contrast, in slow markets – such as in those rural areas 
with shrinking populations – any development that leads to increased jobs or property tax 
receipts will generally be seen as a good thing. 
Similarly, both the formal and informal governance structures for new development can
have a large impact. Town-by-town decision-making can impair efforts to take a regional
view. Towns can also be split by citizen reactions to development projects – particularly
energy projects – dividing formal governance structures and creating new community
action groups. All of these factors need to inform the organization’s strategy for working
across locations. 
“I like to think of land-use scales using the ‘google earth’ approach: zooming from the 
planet down to a potted plant and back up again.” 
— Armando Carbonell, Lincoln Institute of Land Policy 
Thinking about this mix of sites at regional or even larger scales can help conserva­
tion organizations and others identify lands that are suitable for these different uses. An 
increasing number of regional mapping efforts are underway, reflecting both biophysical 
(habitats, species) and social (cultural) values (see Section 6). Viewing such mapping ef­
forts as opportunities to engage affected communities in the process of shaping the future 
of the lands they love will be increasingly important parts of efforts to help development 
go where it “should.” 
In addition, such mapping efforts at larger scales can help inform the “mitigation 
hierarchy” that is applied to many development projects, i.e.: avoid, minimize or mitigate 
the major environmental impacts from a proposed project. Maps of more and less sensitive 
areas can help guide initial siting of development projects so as to avoid or minimize likely 
impacts. Maps of current and possible future natural corridors/reserves can help guide the 
location of restoration and preservation projects funded by mitigation dollars. 
“Rapid population growth created popular support for growth boundaries and other 
control measures – rapid energy development did the same, by creating the condi­
tions for new regulatory controls.” 
— Michael Dowling, CO Oil and Gas Conservation Commission 
Finally, all of these location-specific factors are going to continue changing over time. 
Economic and political cycles have huge impacts on development pressures, opportunities 
for policy changes, as well as the resources available for conservation efforts. Predicted and 
observed changes to weather patterns are also likely to have major impacts on the suitability 
of different parcels of land as habitat for different species – including humans. Uncertain­
how can conservation organizations help development go where it “should”?14 
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2 For background on 
partnerships for 
conservation see: http://
environment.yale.edu/gisf/
files/pdfs/yff_reviews/
partnerships_%20for_
conservation.pdf
ties abound in predicting the impacts of any of these changes over time. Working on a 
diverse portfolio of sites offering different values across a broad area – including the built 
environment – is an increasingly attractive strategy for conservation organizations seeking 
to manage the impact of these changes on their missions over the long-term. 
All of these efforts are going to require the creation of new types of partnerships.2 Conservation 
organizations are not going to make development happen where it “should” by themselves. 
They are going to have to reach out to and forge effective partnerships with others who 
have assets they need, but who will also benefit from the assets conservation organizations 
bring to the mix – such as project developers, government agencies and NGOs working on 
related issues. 
Fresh Pond Reservation, Massachusetts 
In 2010, the Water Department for the City of Cambridge, MA, convened a process to 
engage the public in deciding how to improve user experience at the reservation around 
Fresh Pond, which provides Cambridge’s drinking water. They held a series of seven 
public meetings, and also had a core group of persons representing various types of
reservation users (runners, bicyclists, dog walkers, nature lovers, walkers without dogs, 
staff, etc.). This core group, over time, was able to negotiate where different uses should 
occur and identify those places where uses with heavier impacts such as dog walking, 
running races and the like would be appropriate, and which places would be best for 
solitary reflection – somewhat or entirely undisturbed by human intrusion. By making 
some trade-offs and looking at the whole picture, a large majority of participants from 
different perspectives were able to develop recommendations for the City on how to 
proceed in managing distinct uses, which had been a significant challenge to City staff 
for more than a decade. 
Any such partnerships start with individuals – who are willing to take the plunge and
reach out to other individuals in potential partner organizations, such as conservationists
calling developers or vice verse. Such individuals often have special skills – “powerful
humility”, “cynical optimism” – that allow them both to forge lasting connections, but
also to let the partnership grow beyond their individual control or credit. Once such con ­
nections are made, the individuals involved can bring the rest of their organizations along
with them.
Opportunities to capture shared benefits are what lead partners to invest time and 
energy in a joint effort. Understanding and respecting each other’s goals is a key first step. 
For example, conservation organizations need to be comfortable helping their developer 
partners make a profit by pursuing a “good” development, while developers need to help 
their conservation partners achieve a conservation result that will be valued by the local com­
munity. Investing complimentary resources is another critical component. If conservation 
organizations use their reputation to help the project obtain a “social license to operate,” 
developers should bring their financial and other resources to bear on helping to preserve 
or restore priority natural areas. 
workshop summary 15 
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“Conservationists should not support the compromise box but rather work creatively 
together to make a bigger box.” 
— Armando Carbonell, Lincoln Institute of Land Policy 
A process that builds credibility and trust over time is the key to actually capturing
such shared benefits. Development of any sort takes time. The partners need to feel that 
they are sufficiently included in the process that they will continue to invest their energy 
and other assets over the time span needed. Thought will also need to be given to who else
should be included in both the partnership and the development effort, as well as when
and how to engage others. Building reliable and predictable ways of working is essential
to effective partnerships. 
Conservation organizations seeking to support “good” development face many risks and
barriers – from branding, to communicating with the public, engaging with new partners and
planning for change. Probably the biggest barriers are internal – mission redefinition and 
rebranding. The blowback from existing donors and staff – on proposals to support new
buildings, energy and other projects – can be intense.
At the same time, most conservation organizations are watching their traditional bases
of support shrink. Change in some direction is clearly going to be necessary in order to
engage new supporters. Conservation groups that add work in cities or gardens/agricul ­
ture are increasingly finding that they also add new supporters to their efforts – such as 
the Trustee of Reservations in MA or the Big Sur Land Trust in CA3. The Cascade Land 
Conservancy’s experience has been similar: some donor pressure when they first moved 
into working forests, major new support as they expanded their mission to affecting the
future mix of development across their entire region. 
“I like to think of land-use scales using the ‘google earth’ approach: zooming from the 
planet down to a potted plant and back up again.” 
— Armando Carbonell, Lincoln Institute of Land Policy 
Speaking publicly in favor of “good” developments raises a number of risks – par­
ticularly for private conservation organizations that have traditionally avoided political
processes by just buying the sites about which they cared. Part of the problem is one of
language and basic communication. Many conservationists are scientists who believe that
protecting natural areas is one of the most important goals that we should pursue as a
society. Most members of the public are not scientists – and they do not communicate
as scientists do. In addition, most people now put jobs and other social values ahead of
conservation goals. 
Finding ways to connect with the broader public, and to link “good” development to 
broader goals about which the public cares, thus becomes a critical requirement for con­
servation organizations seeking to help development go where it “should.” To the extent
“good” development leads to “green jobs,” there is a nice connection around values – one
that is being pursued by a number of organizations.4 
3 See report of 2008 Berkley 
Workshop at http://
environment.yale.edu/
publication-series/
land_use_and_ 
environmental_ 
planning/5864
4 For example, see MD report
on the links between
markets for ecosystem
services and green jobs
at http://www.dnr.
state.md.us/dnrnews/
pressrelease2011/012711b.asp 
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5 For example, see Schlesinger,
W. (2010),“Translational 

Ecology,” 329 Science 609,
�
August 6.
�
6 For example, see Olson, R.
(2009), Don’t Be Such
A Scientist. 
7 See, for example, Lavis,
J. et al (2003),“How Can 

Research Organizations 

More Effectively Transfer 

Research Knowledge to 

Decision Makers?”, 81 

Milbank Quarterly, June 6.
�
8 See, for example, the 
work of the Yale Project
on Climate Change 
Communication at http://
environment.yale.edu/
climate/outreach/ 
At the same time, more attention is also being paid to “translational science”5 – how
are scientific findings best disseminated to the general public so that they can influence 
policy and business decisions. Some of this work emphasizes the importance of moving
beyond just logic (head), to appeal to people’s emotions and instinct (heart and gut) as 
well.6 Other aspects underscore the importance of “credible messengers” or “trusted rec ­
ommenders”7 as intermediaries in reaching particular communities – such as the weather 
forecaster on the local news for climate change or the local rancher for rangeland conserva­
tion.8 To the extent that conservation organizations are seen as valuable institutions in their 
communities, they may well have a great ability to be heard on what development is “good.” 
Listening to Farmers on Farmland Conservation 
Vermont Land Trust has traditionally “gone to message” in its efforts to conserve land 
– stating the reasons why doing so is important to society as a whole. Recently, how­
ever, it has shifted to listening sessions with farmers about their concerns – food safety, 
responsibilities for farm families, preserving cultural legacies – and asking farmers to 
make the case for conservation in their own words. As Gil Livingston says, “We are 
dreaming if we pitch farmland conservation around the protection of biodiversity and 
watersheds. There is an innate affection among many farmers for what we are trying to 
do – we should listen, learn and let them make the case with us.” 
That does, however, assume that the conservation organization knows what it means by 
“good” development and has a publicly defensible process in place for determining whether 
any particular project meets those criteria. Fortunately, a number of different groups are 
working to put together criteria for “good” projects in various arenas – see the discussions 
on this topic in the later sections. These and similar efforts can help guide the development 
of a conservation organization’s own criteria for assessing projects – or even suggest partners 
with which it might work on such evaluations. Putting effort into doing these assessments 
well is critical to being able to speak publicly and credibly in favor of any individual develop­
ment project. 
“Preapproval recognition programs are a great way to support ‘good’ projects.” 
— Kelly Mann, ULI 
Engaging with new partners also poses a number of barriers and risks. In some ways, 
it may be easiest for conservation organizations to get their arms around working with 
builders in urban/suburban areas or developers of energy projects: they already largely 
know each other in the locations in which they work. They probably have a sense for what 
the opportunities for shared gain are in the region. Problems may well arise around how 
they each work and how much each is willing to invest, but if the potential gains are large 
enough, those issues can be worked through. 
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“Silence by conservation organizations on the siting of individual energy projects – even
after joint mapping efforts – can be a significant barrier to making ‘good’ projects 
happen on the ground.”
— Arthur Haubenstock, BrightSource Energy 
Less clear is how conservation organizations might best engage with the government 
agencies planning and developing infrastructure corridors and water projects. These are huge 
entities, moving massive amounts of money into projects that are often the result of decades-
long planning processes – highways, transmission lines, pipelines, rail lines, etc. Formal 
opportunities to comment on various aspects of these activities are offered to the public at 
different stages in the process but fewer opportunities to help negotiate the contours of any 
particular project appear to exist – except, possibly, in the area of disaster relief/prevention 
(such as in flood plain protection) or where a transportation project sponsor is committed 
to developing a context sensitive solution.9 If they do exist, conservation organizations need 
to understand them better. 
Finding ways into these processes, both to help influence the siting of particular 
corridors, as well as to help suggest areas for making mitigation investments, appear to
offer huge opportunities for the conservation community for years to come. Conservation
organizations should consider making themselves known and bring valuable information/ 
perspective to the federal and state transportation planners working in their regions. Simi­
larly, the agencies working on disaster relief – particularly around flooding – are likely 
to benefit from conservation organizations’ knowledge of and willingness to help protect 
wetland areas. Finally, water utilities are increasingly focusing on protecting watersheds 
as a way to increase drinking water quality and quantity, as well as investing in “green
infrastructure” (e.g., bioswales, rain gardens, etc.) as a way to manage the quality and 
quantity of urban stormwater. Both of these efforts should benefit from the knowledge 
of the conservation community. 
“The Army Corps has moved from using the term “flood control” to the more accurate 
“flood risk management.” 
— Kate White, Army Corpsy 
Huge cultural differences are likely to need to be overcome as part of any efforts to engage
around infrastructure, such as: small vs. large organizations; flexible vs. bureaucratic proce ­
dures; biological vs. engineering perspectives; and many others. Conservation organizations
should focus on making themselves valuable contributors to existing stakeholder-engagement
processes. Doing so should also put them on the list of “go to” local contacts when questions 
or opportunities arise. How much time and energy to invest in building such relationships,
however, will have to be assessed on a regular basis – as the return may be either huge or very
little given the scale and time frame of the projects involved. 
9 Refer to www.contextsen-
stivesolutions.org for more 
information. 
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“Conservation funds are infinitesimal in comparison with infrastructure funding across 
the country. If we don’t harness development patterns these funds will swamp our 
conservation efforts. Conservation groups should spend the time to get smart about 
development regulations, the needs of developers, and how infrastructure development 
and investment decisions are made. We need to influence these outcomes to get our 
work done.” 
— Michelle Connor, Cascade Land Conservancy 
One other risk/question is worth considering: how should the private conservation com­
munity incorporate change into the “permanent” conservation it has traditionally pursued? 
Uncertainty and change were two of the underlying discussion themes during the workshop 
– development or restoration as a response to changes, combined with uncertainty over the 
scope and timing of such changes. Traditionally, the private-land conservation community 
has built its work around “permanent” conservation through the acquisition of legal rights 
to land. While permanent reserves will continue to be part of the conservation toolkit, 
managing change over time – to land features and uses – will increasingly need to be a part 
of the package as well. This is raising particularly acute issues around the amendment of
conservation easements. 
“The past is no longer prologue on water issues.” 
— Paul Fleming, Seattle Public Utilities 
Considerable thought will need to be given to how best to frame conservation in a 
changing world. It may well be that appeals to both the natural and cultural heritage of a 
region – either historical or evolving – will be an effective bridge from permanent to resilient 
or sustainable conservation and communities. 
The opportunities to the conservation community are huge, particularly in the scale of impact.
Moving beyond the lands which can be preserved through purchase or regulatory bans on 
development, to add in those which can be developed or used in “good” ways, has the op­
portunity to increase the impact of conservation organizations’ work dramatically. Instead 
of being limited by public or charitable funding, they may well be able to tap into the funds 
supporting development as well, either by helping to site/design projects so as to reduce 
their impact or to direct mitigation dollars to the areas offering the most conservation ben­
efit. Doing so offers the opportunity to have a much larger impact on the communities and 
regions within which conservation organizations work. 
And some first steps to expand the work of land trusts in this area seem quite doable: 
•	 As more land trusts move into this work, their experiences can be shared through case 
studies, Rally sessions and other means; 
•	 As more land trusts seek the next level of practical advice on how to do this kind of work, 
the Alliance could help convene peer discussions/exchanges at the Land Trust Rally, 
through teleconferences or in other ways; 
workshop summary 19 
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• The Alliance could also help put land trusts in touch with the regional offices of the Urban 
Land Institute (ULI) to help start building local bridges with the development community; 
and 
• The regional offices of the Alliance could also help catalyze regional hubs or clearinghouses 
with information on actors and opportunities in any particular area. 
Other Areas for Action or Research from the Participants 
At the end of the workshop, each participant was asked to describe any: (i) actions they 
were thinking of taking in their organization as a result of the discussions; and (ii) areas 
they thought worthy of future research. 
Among the areas for action were the following: 
By conservation organizations: 
• Reach out more to community development, smart growth, renewable energy and similar 
groups to explore areas of shared objectives. 
•	 Expand understanding of water issues and partnership opportunities. 
•	 Understand better the tradeoffs involved in local infrastructure development. 
•	 Analyze and adopt principles for distinguishing “good” from “bad” development. 
• Understand and disseminate lessons learned / tell stories from work with developers
to date. 
•	 Be willing to go public as the “trusted recommender” of “good” development. 
•	 Identify other members of the Land Trust Alliance doing this work and help bring them 
together to identify successful practices, as well as areas for further work – as well as to 
“recharge the optimism battery.” 
• Talk openly with donors about the need to incorporate change/dynamism into “permanent” 
land conservation. 
•	 Listen for opportunities to merge conservation with other community values. 
•	 Use “love of place” as a way to integrate development and conservation. 
By development organizations (public and private): 
• Reach out earlier and more actively to the conservation community as part of project 
reviews/permitting processes, as well as on mitigation opportunities. 
•	 Understand better the databases that already exist on conservation resources. 
• Partner with conservation organizations to think through the potential impacts of climate 
change on habitat protection and other project features. 
•	 Expand the connections between the water utilities climate alliance and other organiza­
tions working on climate adaptation. 
how can conservation organizations help development go where it “should”?20 
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•	 Disseminate information on the new transportation bill, as well as the research and plan ­
ning being done on the environmental aspects of transportation projects, more widely to 
conservation organizations. 
•	 Work with universities to add transportation, planning and related topics to their envi­
ronmental and other relevant curricula. 
• Be more transparent with more parties on land deals with development/working land 
aspects to ensure have established and are working within the local “social license to
operate.” 
By advisors/academics/information providers: 
•	 More actively offer conservation data to organizations involved in development planning 
and projects. 
•	 Promote collaborations between organizations such as ULI and the Land Trust Alliance 
on connecting their local member organizations. 
•	 Offer prizes for outstanding “conservation developments.” 
•	 Connect ULI’s work on “livable cities” to IBM’s on “city forward.” 
• Look to include water quality concerns from urban storm water in discussions among city 
planners. 
•	 Create more accessible guides to infrastructure and related planning processes for use by 
conservation organizations. 
Among the areas for further research were: 
•	 More case studies on efforts like those of The Cascade Land Conservancy and others to 
engage on the built environment. 
•	 What might “climate ready” regulations or regulators look like? 
• How should conservation easements best incorporate change – from climate to sustainable 
economic opportunities? 
•	 How does portfolio analysis – of sites, approaches, tools – fit into the risk management/ 
adaptive effort on sustainable land use over time? 
• Are any of the lessons/tools/approaches from the highway/transportation sector transferable 
to other corridors, particularly transmission line construction? 
•	 What have we learned about effective messaging in support of “good” development? 
•	 How can/should the interdependencies between cities and rural areas best be reflected in 
the governance of/incentives for sustainable land use across a region? 
• How can/might conservation organizations help lead local thinking and action on climate 
adaptation? 
workshop summary 21 
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• What have we learned about communicating to the general and political publics about topics 
such as conservation, development, infrastructure and climate change? 
•	 How best can we understand and manage the uncertainties about the future impacts of 
climate change on both development and conservation? 
• What are the opportunities for energy generation in cities (solar tiles, etc?) so as to minimize 
the need for new transmission lines? 
•	 How might offsets/mitigation credits best be planned and used at larger scales? 
• What model laws might most usefully be developed/disseminated to help promote “good” 
development? 
• How might we understand better the relationships along the “pyramid of land uses” 
and the opportunities for building mutually reinforcing incentives for increasing their
sustainability? 
•	 Where are there opportunities for formal or informal regional governance mechanisms 
in support of sustainable land use? 
•	 What opportunities for “good” development are available in cities and rural areas that are 
losing populations? 
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Section 1:Why is This an Important
Question Now? 
1.1: Background 
Evan F. Ray 
Yale School of Forestry & Environmental Studies 
U.S. conservation organizations have been remarkably successful in protecting land – ei­
ther through regulatory challenges to proposed development or through the acquisition of
threatened sites by public agencies or private organizations. For example, the number of 
land trusts now exceeds 1,700 and, in total, they hold interests in over 37 million acres of
land – an area roughly the size of all the New England states combined (Land Trust Alli ­
ance, n.d.). Other conservation organizations advocate for the protection of wildlife habitat, 
while still others support the efforts of public land management agencies. As conservation 
tools have become better understood and more widely utilized, the conserved landscape 
now includes sites from wilderness areas, to working farms, pristine waterways, suburban 
parks, and urban community gardens. 
Much of this success has been in response to the proposed development of sites that 
conservation organizations and their supporters care about. The threat of development has 
been a rallying point around which to organize that support. Indeed, opposition to develop­
ment is often a conservation organization’s raison d’être, and a core value of the organiza­
tion’s leadership and constituency. As a result, conservation organizations have proven to 
be worthy adversaries of the development community. 
Increasingly, however, questions are being raised about whether just saying “no” to 
development is always the best strategy for conservation organizations. This is happening 
for a number of different reasons, including: 
•	 A recognition that encouraging more dense, urban development – including parks and 
natural area corridors – is critical to reducing developmental pressure that leads to sub­
urban sprawl; 
•	 A desire to support the deployment of clean energy technologies – even with the accom ­
panying siting questions raised; 
•	 An acceptance that not all land should be set aside from human economic activity – but 
land and water use must be made as sustainable as possible; 
how can conservation organizations help development go where it “should”?24 
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•	 A need to decide on which sites to focus for protection, thereby leaving others available 
for development; and 
• A goal of using a wide range of available tools – funding, incentives, public support, 
planning, regulation, smart growth – as efficiently as possible to help build sustainable 
landscapes reflecting a mosaic of different land uses. 
This is not an easy exercise for the conservation community. Opposition to proposed 
development is likely to remain an important part of the work of many organizations for 
years to come. Others, however, are trying to feel their way through the tensions and conflicts 
by engaging in regional visioning discussions (such as the Open Space Institute’s report on 
potential development sites in the Catskills – see Section 2) or working on specific projects 
(such as the Grand Lake Stream project in the box below) – thereby building bridges be ­
tween the conservation and development communities. 
Grand Lake Stream, ME 
The rural village of Grand Lake Stream is located in the Downeast region of Maine, 
roughly forty miles from the Atlantic coast to the south and fifteen miles west of the bor­
der with Canada. In 2008, the Lyme Timber Company, a private timberland investment 
management organization (TIMO), purchased over 22,000 acres of forestland – the West 
Grand Lake Forest – adjacent to the village. The parcel is of high conservation value as 
it is the keystone between two neighboring forests that, when combined with the Grand 
Lake Forest, entail over 370,000 acres of undeveloped forestland. The local community 
thrives on the economic benefits derived from the land through forestry and ecotourism. 
Together with the Downeast Lakes Land Trust (DLLT) and Coastal Enterprises, 
Inc. (CEI), a private, not for profit community development corporation, Lyme Timber 
section 1 25 
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was able to craft a deal that benefitted not only its investors, but also the economic 
and conservation interests of the residents of Grand Lake Stream and the greater 
Downeast region. 
Lyme Timber donated 132 acres of the acquisition to the town of Grand Lake 
Stream to be used for both light industrial, low-income, and mixed-use development. 
The remainder of the land will be sustainably managed for timber production until 
adequate financing from the region is available for the purchase of conservation ease ­
ments on the entirety of the property and fee ownership of the property by Downeast 
Lakes Land Trust for management as a community forest. Recognizing the importance 
of this project in maintaining the culture of the community, including jobs in the for­
estry sector, Grand Lake Stream residents donated $40,000 to the land trust toward the 
West Grand Lake Community Forest Project. By protecting the integrity of the forest, 
the deal maintains the economic stability of the region by preserving jobs and opening 
the door to potential employment opportunities. 
This project is an example of how the conservation community can work with 
private and public interests towards shared goals. By working together, the parties to 
this project were able to come to an agreement that accommodated the development of
essential housing infrastructure, maintained the community’s way of life, and protected 
an ecologically important area of high conservation value. 
For more information see:
 
The Lyme Timber Company: www.lymetimber.com.
 
Downeast Lakes Land Trust: www.downeastlakes.org.
 
Coastal Enterprises, Inc. and CEI Capital Management, LLC: www.ceimaine.org.
 
Image Source: Downeast Lakes Land Trust/LightHawk 
The purpose of this workshop is to explore more effective and efficient ways to build 
such bridges in the future. For example, conservation organizations might enhance their 
popularity and legitimacy with a wider constituency if they acknowledged that development 
will – and should – happen in certain places and that they can – and should – play a role 
in determining its location and ultimate impact. Furthermore, developers might equally 
enhance their popularity and legitimacy with a wider constituency if they actively sought 
meaningful partnerships with conservation organizations on sustainable projects. 
How might conservation organizations help developers working on projects answer 
the questions of “where” and “how” they should build? As stewards of the land and its re­
sources, conservation organizations are often extremely well informed about possible best 
uses of land and can help developers avoid potential problems. For example, conservation 
organizations are often well equipped to help: 
•	 Avoid issues created by the presence of threatened or endangered species; 
• Expedite project completion by helping developers find and secure suitable places to build, 
thereby smoothing regulatory approval processes; 
how can conservation organizations help development go where it “should”?26 
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•	 Ensure that the ecological and social integrity of the proposed development site is not 
endangered by the scale or intensity of the proposed development; and 
•	 Lend credibility to the proposed project and the ensuing social contract that will need to 
be forged between the developer and other stakeholders. 
Furthermore, with an increasingly diverse and growing base of support, new conserva­
tion organizations are forming to address conservation issues beyond the traditional focus 
on rural or semi-rural landscapes. The formation of these often younger and urban-focused 
organizations present new opportunities for developers and conservation organizations 
to work together towards shared goals. Urban land conservation and the involvement of
conservation organizations in the planning and development of our urban and suburban 
landscapes is just as important – if not more, when one considers the conservation impact 
per capita – as focusing human and financial capital on aesthetically beautiful, ecologically 
rich, often remote and exclusive locales. Maintaining the social vigor of living landscapes in 
urban areas is similar to maintaining the aesthetic and economic integrity of rural economic 
hubs, albeit in a different context with a different set of stakeholders – see the example of
the Miami River Greenway in the box below. 
Miami River Greenway, FL 
Historically, the Miami River has proved to be significant for the communities through­
out the Miami metropolitan region both for its cultural heritage and economic value. 
As Florida’s fifth largest seaport, this working river serves as an important hub for trade 
and riverfront development. Unfortunately, the river ecosystem has paid a price for such 
activities. Discarded waste, untreated sewage and leakage from oil and chemical spills 
have polluted the river and degraded water quality. To restore the river’s integrity, the 
Miami River Commission formed to identify solutions and take action in this effort. 
The Commission is comprised of a variety of diverse stakeholders including government 
agencies, businesses, local community members, and conservation organizations. Four 
main groups – Dredging, Quality of Life, Public Safety, and Economic Development – 
work together to ensure the goals of the Commission are attained. 
The Quality of Life Working Group focuses on the cultural and environmental 
aspects of restoration efforts. Their vision is based on goals to improve river access, 
maintain the working river, restore the quality of the river’s ecosystem, increase the use 
of the river as a destination hotspot, promote sustainable land use development and 
planning along its banks, increase stewardship of the river, and use the river to engage 
surrounding communities. 
The Trust for Public Land (TPL) has played an important role in initiatives to create 
greenways along the 5.5 mile river. Greenways are systems of walking paths and trails that 
offer pedestrians access to green spaces. Providing open space in an urban environment 
increases recreation and transportation opportunities for residents without developing 
new areas of greenspace. Furthermore, greenways offer an aesthetically pleasing area that 
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is attractive to developers. Plans for infill development are being proposed to ensure 
new development complements the vision for the river system. 
Through their involvement with the Commission, TPL is helping address a variety 
of economic and environmental factors that are important for all stakeholders. Their 
efforts will restore a damaged ecosystem, enhance the quality of life for urban com­
munities, and protect the working river landscape. 
For more information see: http://yyy.rsmas.miami.edu/groups/mrc/greenw3.htm. 
This workshop is designed to explore these and other aspects of the often contentious, 
yet increasingly fruitful and nuanced relationship between developers of our nation’s housing, 
industrial, and energy infrastructure, and the stewards of our aesthetic, economic, social, 
and ecological landscapes. Instead of focusing on any one region of the country, we have 
invited individuals working on these issues from across the US. Instead of focusing on any 
one type of development, we have invited individuals working in many different sectors, 
posing different levels and types of environmental risks. The purpose of this background 
paper is not to provide answers but rather to create a common starting point for discussions. 
The fundamental nature of conservation is changing as conservation organizations 
acknowledge not only the need of our country to develop renewable energy generation 
and transmission infrastructure, as well as smart urban development, but also that their 
interests will be better served in the long run if “no” is not always the answer to proposed 
projects. Similarly, developers are realizing that they can create better, more desirable and 
more efficient projects with their financiers, regulators, and the larger public if they take a 
proactive approach to working with conservation organizations in the early stages of proj­
ect development. Our hope is that by bringing together these different perspectives in this 
workshop, progress will continue to be made. 
Useful Readings / Works Cited 
Coastal Enterprises, Inc. and CEI Capital Management, LLC. (2009, August). “Grand 
Lake Stream Woodlands.” Retrieved May 24, 2011 at www.ceimaine.org/Resources/ 
Documents/28.%20Lyme%20GLS%207-8-09.pdf. 
Downeast Lakes Land Trust. (n.d.). “West Grand Lake Community Forest.” Retrieved
May 24, 2011 at www.downeastlakes.org/conservation/current-campaign. 
Land Trust Alliance. (n.d.). “Land Trusts.” Retrieved June 11, 2011 at www.landtrustalliance. 
org/land-trusts. 
The Lyme Timber Company. (n.d.). “Current Portfolio: Grand Lake Stream Woodlands.” 
Retrieved May 24, 2011 at www.lymetimber.com/portfolio.html#225. 
The Miami River Commission. (n.d.). “The Miami River Commission.” Retrieved June 3, 
2011 at http://yyy.rsmas.miami.edu/groups/mrc/greenw3.htm. 
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1.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
• Recent studies by the Brookings Institution (see: http://www.brookings.edu/metro.aspx 
and http://www.brookings.edu/~/media/Files/Programs/Metro/state_of_metro_america/ 
metro_america_report.pdf ) have underscored the need for U.S. metropolitan regions to 
be attractive and competitive at the metro level – through great infrastructure, tight cities 
and conserved landscapes – in order to compete globally. 
• The nature of the discussion over land conservation is changing. Traditionally, it has 
meant retaining what we have. A focus on what we have already, however, may obscure 
how quickly land use is changing – particularly in high growth areas. Engaging directly in 
efforts to influence where that growth goes seems a necessary, if uncomfortable, addition 
to the work of conservation organizations in such regions. 
“The Cascade Land Conservancy has moved from being a conservation organization, 
to a community-making organization.” 
— Michelle Connor, Cascade Land Conservancy 
• Organizational branding is a large part of the picture here. In order to be effective at scale, 
conservation organizations need to add community development and sustainability to 
their work, as well as partnerships with the development community. 
•	 Conservation organizations need to develop an appetite and capacity for impacting the 
built environment. They can take a range of potential roles in doing so, from cheerleader 
to joint venture partner – as there are costs and benefits to all. 
• Conservation organizations need to be proactive in collecting and analyzing data informing 
choices on the lands that should be protected and those that should be developed. Regional 
analyses that can then be taken up at the municipal level appear particularly effective. 
•	 There is often a timing disconnect between the long lead times for policy change and the 
rapid progression of development projects. 
•	 A down economy is the time to prepare for influencing development when it returns – as 
hot markets create both threats from development, as well as opportunities to mitigate 
those impacts. 
•	 Regional differences have huge impacts on the opportunities for both development and 
conservation. For example, while some rural areas are seeing significant development 
pressures (second homes, energy resources, etc.), others are losing populations. Similarly, 
in much of the Southeastern US, private lands are closed and leased for hunting; while in 
parts of the Northeastern US, such lands have traditionally been open for public access, 
including hunting. 
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Section 2:Supporting Sustainable Approaches 
to Building Infrastructure 
2.1: Background 
Gina Schrader 
Yale School of Forestry & Environmental Studies 
Traditional Development Model 
Historically, growth in building infrastructure has indicated prosperity and economic health. 
How and where residential, industrial and commercial development occurs is largely de­
termined by two main factors: population growth and economic conditions. Population 
growth drives the demand for infrastructure and land consumption, while higher income 
levels increase the amount of land consumed per person (Ingram and Hong, 2009). In ad ­
dition, tax subsidies and loan guarantees affect where new development goes and the type 
of developments created (Smart Growth America, n.d.). 
As the demand for development increases, developers seek to build their projects so as 
to gain access to particular demographics (e.g., people, income levels) and infrastructure/ 
utilities (e.g., roads, water, sewer and electric). The specific factors considered by develop ­
ers, and their general importance to the project, will depend on the development goals of
each project. 
For example, an urban/suburban market featuring growing population and increases in 
household size where demand exceeds supply will drive residential development. Developers 
of second homes will focus on lands within a four-hour radius of major population centers, 
in close proximity to amenities such as recreational opportunities and lakefront property (J. 
Kilberg, personal communication, February 18, 2011). 
In the case of commercial development, new infrastructure is driven to places that
guarantee a demand for a particular product, which is often measured by retail sales
(Bodamer, 2010). Both developers and retailers look to establish in areas where success is 
guaranteed (ibid). 
Trends in U.S. industrial development have shifted in many areas from a focus on 
manufacturing to distribution. As manufacturing is being relocated to cheaper international 
locations, large distribution centers are necessary to hold mass quantities of product (New­
berg, 2010). Declines in global trade have also created the need to downsize from multiple 
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centers to one large center. In both cases, it is necessary for industrial development to be 
located near transit – rail stations, highways – to ensure efficient distribution of the product 
(Bodamer, 2010; Newberg, 2010). 
Why is “Development” a Concern? 
Development continues to consume land beyond sustainable levels. The U.S. Forest Service 
reports that 6,000 acres of open space – forests , grasslands, farms, ranches, wetlands, ripar­
ian areas and urban greenspace – are lost to development per day. Historically, the growth of
development in the U.S. was enhanced by the expansion of the interstate highway system and 
federal support for home mortgages (Kelly, 2010). Due to a lack of comprehensive planning 
in many parts of the U.S., ad hoc development resulted in low-density isolated housing, 
increased automobile use (and subsequent air pollution), and a loss of open space. The 
formula for sprawl is perpetuated when population size, household income, and buildable 
land increase, while transportation costs decrease, leading to the loss of agricultural buffers 
on the urban landscape (Shlomo et al., 2011). 
Land is by nature a scarce resource, as indeed are the resources and services (e.g., water 
quality, flood control) that natural areas provide. As such, future development should focus 
on using already developed land more efficiently, while limiting the use of undeveloped land. 
With census reports estimating a 42% increase in the United State’s population from 2010 to 
2050, demand for new housing and infrastructure is only expected to increase as well (U.S. 
Census Bureau, 2011). Given such statistics, it is imperative to find ways to “grow” without 
degrading our natural resources. 
Development will inevitably continue, but a holistic approach to land use planning in the 
U.S. is both desirable and possible. Given the increasing demand for sustainable development 
by consumers and the diminishing amounts of open space nationwide, the nature of future 
development should be based on a more natural methodology with the goal of producing 
fewer pollutants and reducing land, water and energy consumption. Taking a “triple bottom 
line” approach to development will help ensure social, economic and environmental factors 
are addressed, while accounting for the full cost of doing business. 
New Trends in Building Infrastructure 
The recent economic downturn has encouraged a new consumer trend towards valuing low 
cost, and high resource efficiency infrastructure. An Emerging Trends in Real Estate Study 
(2011) reports that the “Age of Excess” is changing to an “Era of Less” as infill developments 
become popular with younger generations preferring to live in urban areas and the baby 
boomers preferring to live in convenient, localized housing (ULI and PWC, 2010). Prefer­
ence is also being given to dwellings with smaller square footage and lot size in home design 
(AIA, 2010). Less fringe development is expected to occur in both residential and commercial 
markets since these areas of development are typically more expensive than centrally located 
projects (e.g., higher transportation costs, commuting time, maintenance of larger homes) 
(ULI and PWC, 2010). In fact, the Center for Transit Oriented Development (n.d.) reports 
that 15.2 million people will want to live near transit by 2030 – which would require build­
ing 2,000 units near transit stations. 
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Following this notion, the New Urbanism movement is calling for a reversion to histori ­
cal city model development, supporting walkability, accessibility and mixed-use develop­
ment. For example, Denver’s Highlands Village features infill, high-density development 
with pedestrian accessibility and proximity to mass transit. The development, placed in an 
area vacated by a popular amusement park, preserves a cultural relic and offers residents 
an opportunity to live in a beloved part of the community (Onaron, 2011). Communities 
using designs that reduce transportation costs and energy use while providing a community 
lifestyle with health benefits are gaining popularity. As a result, similar developments are 
sprouting throughout the United States. 
Traditional Conflicts with Conservation Organizations 
Conservation organizations have a long history of opposition to development. Efforts to 
derail opposition come in many forms from testifying against proposed developments to 
advocating for ballot measures precluding certain kinds of development from occurring. For 
example, environmentalists and residents from the Mill Basin Community in Brooklyn, New 
York are currently objecting to a shopping center development within their neighborhood. 
Both parties testified in opposition to the development, which will build several stores, in ­
cluding a Walmart, on top of protected marshland (Tracy, 2011). In another case, residents 
and environmentalists from Maryland’s Charles County decried the proposed development 
of a large housing project that would overburden current infrastructure by increasing traffic 
congestion and degrading local, fragile watersheds with increased run-off (Warner, 2011). 
In both instances, a lack of effort to communicate goals and concerns among stake­
holders prevents productive conversations and precludes effective solutions. In rare cases, 
activists without affiliations to environmental organizations have taken extreme measures 
to prevent or destroy development. Such actions often do not effectively conserve land and 
only polarize the development community from conservation efforts. 
Opportunities to Move Forward 
Historically, the goal of land trusts has been to conserve land and protect it from develop­
ment, however, the goals and functions of conservation organizations are shifting to a new 
paradigm in land conservation. While efforts to preserve the integrity of the land continue, 
new innovative ways of working to enrich the lives of the local community through the 
protection of working farmlands, implementation of affordable housing, and support of
enterprise-related growth are being considered and implemented. 
Conservation organizations have an excellent potential to help shape the future of
development, including influencing where it should and shouldn’t go. Although many 
conservation organizations may have reservations about supporting development, new ap­
proaches should be embraced if they promote widely accepted social and economic goals, 
while avoiding or minimizing environmental impacts. Conservation organizations have 
the capacity to engage stakeholders in the decision-making process, inform developers and 
communities about best green practices and identify innovative solutions that will help make 
smart growth and sustainable development more efficient and affordable. 
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To foster future relationships, land conservation organizations need to convince devel­
opers that not all organizations are anti-development and that productive relationships are 
possible. In the same way, developers need to show conservation organizations that they are 
willing to propose and support more sustainable projects. Proactive efforts to collaborate 
on helping development go where it “should” can actually help each constituency achieve 
its goals. 
Supporting “Good” Development in Washington, D.C. 
The Washington Smart Growth Alliance promotes regional collaboration in the Washing ­
ton, D.C. metropolitan area. The Alliance was started when area leaders, homebuilders, 
board of trade members and developers came together and asked, “Where should we 
be building?” Today, the coalition consists of seven organizations with representatives 
from private business, environmental, building and civic interests. The group fosters 
sustainable growth by informing regulators, public officials and local citizens about 
development proposals exhibiting smart growth characteristics. Through the Smart 
and Sustainable Growth Recognition program, the Alliance vets submitted development 
proposals on criteria including walkability, accessibility to transportation, affordable 
housing and the use of green building principles. Proposals achieving these standards 
are supported in press releases and business journals. Alliance members also testify in 
support of the development for planning board hearings. The support from the diverse 
coalition lends legitimacy to the projects while ensuring future development features 
smartgrowth principles. 
For more information see: www.sgalliance.org. 
Conservation groups should also endorse sustainably sound developments with eco­
nomic and social goals that avoid negatively impacting the ecosystem or incorporate mitiga­
tion measures to reduce their impacts. In turn, developers should be welcome to endorse 
conservation projects, such as efforts to preserve open space as part of a regional plan. 
“Greenprinting” is one tool that helps stakeholders map out the areas where development 
should occur. Participants in Greenprinting exercises identify a landscape’s grey and green 
infrastructure needs along with other important landscape features. Grey infrastructure rep ­
resents man-made public infrastructure services, such as roads, conventional water systems 
and power lines. Green infrastructure represents strategically planned and managed lands 
that, as interconnected networks, conserve ecosystem values, which may benefit humans 
(Benedict and McMahon, 2006). Examples of green infrastructure include wetlands pro ­
tected near an urban center to absorb stormwater flows and decrease urban flood risks. By 
bringing together stakeholders, a greenprinting process may help a community to identify 
the best ways to use their region’s natural resources before plans to develop the land even 
begin. The process moves beyond a parcel-by-parcel planning approach and focuses on 
large-scale landscape conservation to ensure the long-term survival of endangered species, 
habitat and natural resources used by humans. 
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10 Principles of Green Infrastructure 
1. Connectivity is key. 
2. Context matters. 
3.	 Green infrastructure should be grounded in sound science and land-use planning 
theory and practice. 
4. Green infrastructure can and should function as the framework for conservation and 
development. 
5.	 Green infrastructure should be planned and protected before development. 
6.	 Green infrastructure is a critical public investment that should be funded up front. 
7.	 Green infrastructure affords benefits to nature and people. 
8.	 Green infrastructure respects the needs and desires of landowners and other stake ­
holders. 
9	 Green infrastructure requires making connections to activities within and beyond 
the community. 
10.	 Green infrastructure requires long-term commitment. 
Source: Benedict and McMahon 2006 
Because the development community is interested in predictability and certainty, the 
creation and implementation of a comprehensive land-use plan helps ensure that these needs 
of the development community are being recognized. Conservation organizations can help 
communities develop comprehensive plans that prioritize land for development or protection 
before specific development projects are initiated. Such plans can help to reduce opposition 
by both developers and environmental groups because both parties will have contributed 
to the development and articulation of the community’s conservation goals and needs. 
Proactive Preservation in the Catskills, New York 
As a result of anticipated population growth, the Open Space Institute took proactive 
measures to map out places for development and lands in need of protection in the 
Catskills. The study found that between 20,000-40,000 acres are likely to be developed 
as a result of anticipated population growth. Within the current landscape, the report 
identified 520,000 acres of private land that could be developed without negatively 
impacting the region’s ecosystems. While the report did not advocate for developing 
every “developable” piece of land or specify how development should occur, it did lay 
the groundwork for further discussion. In addition, the mapping effort identified sen­
sitive pieces of land that should not be developed. While responses to this report were 
mixed, some developers welcomed the opportunity to come to the table and discuss the 
community’s concerns and priorities in a thoughtful manner (Bosch, 2011). 
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Quantifying the value of conserved land also helps to address economic concerns related 
to land protection. By identifying the economic benefits of sustainable land-use, conservation 
practitioners promote sound land management. For example, the Minnesota Environmental 
Partnership, a coalition of more than 80 conservation groups in the state, commissioned a 
study to identify the return on investment of protecting open space. Results from the study 
found that for each $1 spent on protecting land, the state had a $1.70-$4.40 return (Myers, 
2011). Such research shows that conserving the land is beneficial for providing services such 
as clean water and recreational opportunities but also proves to be a good investment that 
makes economic sense. 
Discussion Questions 
• In what ways might land conservation organizations be most helpful to developers pursu­
ing projects that are consistent with broader conservation goals? 
•	 What venues and mechanisms are available to foster relationships between developers 
and conservation practitioners? 
•	 How can preservation and conservation goals best be integrated with development plan­
ning? 
• How might the impacts of industrial, commercial or residential development best be 
avoided, minimized or mitigated? 
•	 What messages are likely to resonate across different communities in support of a greater 
move toward smartgrowth strategies? 
Organizations Doing Interesting Work 
Cascade Land Conservancy works to protect land and communities in the Pacific Northwest 
through innovative, market-based strategies. See www.cascadeland.org. 
Congress for the New Urbanism promotes livable cities offering a sustainable, healthy 
living environment. See www.cnu.org/. 
The Conservation Fund works with diverse stakeholders to conserve land by employing 
strategies that offer ecological and economic benefits. See www.conservationfund.org. 
The Conservation Fund’s Green Infrastructure Leadership Program offers strategies and 
tools to help representatives from conservation organizations, business and government 
identify and implement green infrastructure. See www.greeninfrastructure.net. 
DMB Associates is an Arizona-based real estate company that supports responsible and 
sustainable development fostering environmental stewardship in its real estate holdings. 
Projects range from resorts to commercial properties to primary residential communities. 
See www.dmbinc.com/sustainability. 
GrowSmart Maine engages citizens to plan for the future by organizing stakeholders to 
explore, advocate and implement measures that will increase sustainability within the com­
munity. See www.growsmartmaine.org/programs/brookingsplan.asp. 
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Lincoln Institute of Land Policy brings together stakeholders from various sectors to dis­
cuss use, regulation and policies involving land. It furthers public debate and education by 
offering trainings, conferences, lectures, and workshops supporting relevant research and 
training opportunities. See www.lincolninst.edu. 
Santa Lucia Preserve works with the Santa Lucia Conservancy to protect 90% of the land 
in permanent conservation while providing homes and services to its residents. See www. 
santaluciapreserve.com. 
Sonoran Institute is a non-profit organization working to protect and restore land in the 
American West by supporting public polices involving community-based decision-making. 
See www.sonoraninstitute.org. 
Tejon Mountain Village located in California, the mountain view resort is home to resi­
dential and commercial properties. Based on the core values of environmental sustainability 
and stewardship, the development fulfills the community’s social and economic goals while 
preserving 80% of the landscape. See www.tejonmountainvillage.com. 
The Trust for Public Land offers greenprinting services to help communities map out 
conservation priorities. See www.tpl.org/what-we-do/services/conservation-vision/green­
printing.html. 
Urban Land Institute (ULI) is a non-profit research and membership organization. ULI 
offers a venue for public agencies and private enterprise to share dialogue about land use 
practices. See www.uli.org/. 
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2.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
• The Urban Land Institute can be an effective partner for conservation organizations look­
ing to engage on “good” projects in the built environment – both through their work on 
developing principles for smart growth as well as their network of councils on different 
topics and offices around the country. See: http://www.uli.org/. 
•	 A proactive, collaborative approach between developers and conservation organizations 
looking to build “good” projects might usefully include: 
– Clear definitions of goals and accountability for achieving them at the very begin­
ning of the process; 
– Use of scientifically rigorous information to inform siting and design efforts; 
– Support for incentives for environmentally friendly land uses; 
– Flexible, individual solutions tied to place and time; 
– Thinking about opportunities for mitigation on a regional scale; and 
– Public support by conservation organizations for development that meets their 
quality criteria. 
Moosehead Lake Plan 
Plum Creek, The Nature Conservancy (TNC) and many other organizations have 
been involved in an effort to conserve 95%, while developing 5%, of the land owned by 
Plum Creek in Northern Maine. In September of 2009, after four years of deliberation 
and plan revisions, the Land Use Regulation Commission (LURC) of Maine approved 
Plum Creek’s final concept plan for the Moosehead Lakes Region, resulting in the “last­
ing conservation of some 400,000 acres of pristine forestland in the North Woods,” as 
Michael Tetreault, Maine TNC Executive Director, described in a press release at the 
time. “Envision a two-million-acre ‘corridor of conservation’ across the North Woods, as 
these new protected areas connect with places already in conservation. Consider dozens 
of remote ponds removed from the threat of development, all within a landscape with 
working forests, guaranteed ecological protections, and public access.” 
This unprecedented protection of hundreds of thousands of acres was partially the 
result of TNC’s decision to allow some development to occur. Quoting Mike Tetreault, 
“For allowing 203 additional homes and one additional resort – all developed under strict 
guidelines so as not to pose undue adverse impact to the region or its resources — the 
people of Maine have secured more than 400,000 acres of conservation.” 
For more information see: http://www.nature.org/ourinitiatives/regions/northamerica/ 
unitedstates/maine/explore/a-letter-from-the-state-director-celebrating-conservation-
in-maines-north-.xml. 
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• Broader land use planning efforts can help direct “good” development by considering 
and articulating where, when, how and how much development should occur before the 
battles over permitting individual projects are joined. 
Visioning Process in Alachua County, Florida 
In June of 2011 Plum Creek, the nation’s largest private landowner, began a two-year 
community planning and creative visioning process, “Envision Alachua,” to discuss future 
economic, environmental and community opportunities in Alachua County, Florida on 
lands owned by Plum Creek. The visioning process will feature a series of facilitated 
public meetings and workshops lead by a “Task Force” representing business, economic 
development, local government, education, environmental, conservation and resident 
interests in Alachua County. 
With ownership of 65,000 acres, Plum Creek is the largest private landowner in Alachua
County. The “Envision Alachua” visioning process will explore potential opportunities for 
Plum Creek lands that are suitable for uses other than timber – uses that could achieve
long-range economic, environmental and community goals. This process will result in
the creation of a visioning document that will describe goals and guiding principles for
potential future economic development and conservation of company lands.
For more information see: http://www.envisionalachua.com/Content/10006/process.html. 
•	 At the same time, creativity between developers and conservation groups in the design 
of individual projects on particular sites is mostly driven by permitting necessities and 
regulatory disputes. 
“Regulation provides a foundation for negotiations toward ‘good’ projects.” 
— Armando Carbonell, Lincoln Institute 
•	 The Lincoln Institute has recently produced a documentary on the battles over Portland, 
OR’s effort to put urban growth boundaries and other land use controls in place. See: 
http://www.lincolninst.edu/subcenters/making-sense-of-place/portland/. 
•	 One of the lessons learned from the Portland growth boundary was that if the differen­
tial between developable (high price) and farm (low price) lands becomes too great, the 
political pressure to restore a balance in values is likely to become overwhelming. 
“Economic prosperity drives both development and conservation.” 
— Jim Kilberg, Plum Creek 
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• New rooftops are not the same as new impacts. The focus of the conservation community 
should be on impacts – and on developing new metrics that go beyond the number of roofs 
to understand better their broader impacts and how they might be avoided/minimized. 
Linking Rural and Urban Land Uses in Washington 
The state of Washington adopted innovative legislation in the 2011 legislature that links 
transfer of development rights and tax increment financing in an approach that will shift 
development from forests and farms into cities. 
Through transfer of development rights, developers can increase the allowable 
density of their projects by buying development rights from farmers and foresters. 
Communities receiving the additional development can use the future gains in taxes 
from that development to finance infrastructure improvements. Resource landowners 
can realize the value of their lands without developing. Not only did the Cascade Land 
Conservancy actively design and support the development of this legislation, it is also 
looking to create a private investment vehicle to spur activity in urban areas by easing 
the transactional barriers and to serve as a leader in the emerging development right 
marketplace. 
This legislation ties the idea of “good development” to the conservation of resource 
lands by giving cities new funding sources to improve infrastructure, services and qual­
ity of life while simultaneously protecting the region’s farms and forests. While transfer 
of development rights programs have been used in Washington for several years, this 
legislation will create incentives for these programs to be used on a regional level and 
to accomplish landscape-scale conservation. 
For more information see the “Landscape Conservation and Local Infrastructure Pro ­
gram” at ESSB 5253: http://apps.leg.wa.gov/documents/billdocs/2011-12/Pdf/Bill%20 
Reports/Senate%20Final/5253-S.E%20SBR%20FBR%2011.pdf. 
•	 Private land conservation organizations are among the “community stewards” who can 
provide boots-on-the-ground support for good development. 
“We need to make cities worthy of kids in order to stop sprawl from extending further 
into the woods.” 
— Gene Duvernoy, Cascade Land Conservancy 
Are there new roles for foundations and other philanthropies in supporting such efforts? For 
many environmental organizations, conflict has meant funding. Might some foundations 
build from the work on conservation in rural areas – largely driven by collaborations – to 
help increase the capacity for such efforts in the built environment? Note for example the 
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recent release of a National Research Council report, sponsored by the Robert Wood Johnson 
Foundation and the Pew Charitable Trusts, titled “What do conservation organizations think 
about the evolution of Health Impact Assessments and appropriate use of them to influ­
ence ‘good projects in the right places’” (see: http://www.healthimpactproject.org/news/ 
project/health-impact-project-director-comments-on-national-research-council-report). 
•	 The aesthetics of development are an incredibly important factor to consider. Many ex­
amples of “dense” development look terrible according to many of the participants. Joint 
ventures or other partnerships with developers to design and offer attractive buildings 
incorporating greenspaces may be one way to address these concerns. As one participant 
quoted Ed McMahon from the Urban Land Institute: “you need parks to attract people.” 
•	 “Density” is a problem of public education. More work needs to be done (like that at the 
Lincoln Institute) to help people visualize density – as it is not a number but an attribute 
of development. See: http://www.lincolninst.edu/subcenters/visualizing-density/. 
•	 The Sightline Institute (http://www.sightline.org/) is working to identify and change 
building codes and other regulatory requirements that stand in the way of implementing 
innovative, sustainable approaches to buildings. See: http://daily.sightline.org/projects/ 
making-sustainability-legal-series/. 
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Section 3:Where and How Should Energy 
Projects Be Sited? 
3.1: Background 
Evan F. Ray 
Yale School of Forestry & Environmental Studies 
“Because landowners, policymakers, utilities and investors are scouring the 

countryside looking for places to install generating capacity, obtain biofuels, and 

construct new transmission corridors, we cannot simply continue to conduct 

land conservation business as usual” 

— Judy Anderson, Columbia Land Conservancy 
(quoted in “The Next Frontier: Conservation and 
Renewable Energy” by Paul Doscher) 
Given that development of additional energy-production infrastructure will happen, and will 
happen rapidly over the coming decade and beyond, conservation organizations will need to 
enter the fray over siting if they are to have any influence over the process. The prospect of 
this nationwide effort to boost domestic energy capacity is alarming to conservation orga­
nizations that have expended significant human and financial capital over the past decades 
identifying and preserving high value tracts. 
The challenge moving forward is to work together with communities, developers, local 
municipalities, and government agencies to come up with a comprehensive triage approach 
to siting energy development. Conservation organizations have an opportunity to work with 
these stakeholders to reach their shared goals of preserving the aesthetic value and biological 
integrity of priority sites and corridors, while still promoting the responsible development 
of energy resources in a region. 
This background paper offers information about some of the development and siting 
issues associated with various renewable energy projects, as well as natural gas production. 
It is not intended to be a comprehensive review but rather a summary of the major factors 
affecting the siting of energy projects and how those relate to the on-going efforts of con­
servation organizations. 
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Siting Energy Projects 
Solar 
There are two primary methods for producing useable power from solar energy. The first, 
and perhaps more common, method is via photovoltaic (PV) systems. These are the “solar 
panels” one sees on the roofs of buildings and in groupings, or “arrays.” Generation capac­
ity can be very large, as with industrial facilities who choose to clad their roofs in PVs, or 
quite small, as with the homeowner who puts a single panel on their roof for supplemental 
supply for personal energy consumption. In PV systems, each panel operates independently 
of the others. As such, the orientation and positioning of the panels relative to each other is 
important only to the extent that it is more efficient to link them to a central transmission 
line if they are installed in close proximity to each other. 
Solar Development on Public Lands in California and the Southwest 
Solar Thermal Installation, Southwest U.S. 
Source: U.S. Department of Energy 
In 2009 the U.S. Secretary of the Interior, Ken Salazar, announced that he had given the 
go ahead for solar development suitability studies to take place on over 670,000 acres 
of public land in California and five states in the Southwest. The goal of the action was 
to expedite the development of commercial-scale solar installations on leased public 
lands as a part of President Obama’s desire to increase renewable energy generation 
capacity in the U.S. 
By the end of 2010, the Bureau of Land Management (BLM) had fast-tracked 14 
developments, nine of which had been signed-off on by Salazar himself, thus limiting the
potential for appeals by the public. The projects have an average footprint of 4,300 acres. 
Opposition to the federal actions and proposed developments are many, rang ­
ing from concerns over the resilience of sensitive desert ecosystems to the functional
privatization of public lands. Of particular concern to some environmental groups 
is, in their view, the relative weakness of the “programmatic environmental impact
assessment”(PEIS), which allows the Department of the Interior (DOI) to establish 
broad, rather than project specific, environmental standards for the development of 
industrial scale solar projects on public lands. 
For more information see: DOI Solar PEIS at http://solareis.anl.gov. 
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The second primary method of converting solar energy to usable power is via solar 
thermal concentrating systems. Solar thermal installations come in various shapes and sizes, 
but the largest installations – capable of providing utility scale power – use what are called 
“central tower” or “power tower” systems. These systems use an array of many mirrors to 
concentrate the sun’s energy on a single tower that, in brief, collects the energy that then 
generates steam to drive a conventional turbine, ultimately producing usable power. The 
benefit of these systems is that the steam-driven turbine is essentially the same mechanism 
that is used by coal-powered power plants, making the link between the generation facility 
and the transmission lines well known and reliable. Another popular solar thermal method 
uses what are called parabolic troughs. These are large arrays of curved mirrors that concen­
trate solar energy on a single, liquid-filled tube running above, and parallel to, the mirrors’ 
surfaces. The liquid in the tube heats, creating steam, which drives conventional turbines. 
Solar Resources and Existing Transmission Lines in the U.S. Southwest 
Source: U.S. Department of Energy, National Renewable Energy Laboratory. 
Most solar thermal installations are much larger than PV installations as creating very 
large arrays can create desirable economies of scale. It is not uncommon, for example, for 
solar thermal installations to cover an area of roughly two square miles (SolarReserve, n.d.). 
Obviously, siting such large installations can be difficult. Suitable areas to develop such a 
project are limited in number when all the necessary factors are taken into account – includ­
ing access to sun, land, transmission lines, demand, financial incentives and related items. 
Not only must there be a consistent intensity of solar energy, there must also be sufficient 
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land on which to build the array and nearby transmission lines to transport the power to 
end users and feed the grid. The mix of available demand, prices, and incentives also needs 
to be sufficiently attractive to justify and support the investment. 
Wind 
Like solar, wind can be harnessed on various scales for both local or regional power needs. 
This section will focus on commercial scale wind projects, which typically range from 5 to 
several hundred megawatts (MW) and entail the installation of anywhere from just a few 
to hundreds of turbines. 
A typical commercial wind-turbine, and its associated infrastructure, usually requires
one acre of land for siting. The height of a typical industrial scale turbine reaches 200-300
feet above the ground, while each individual rotor blade is between 60 and 130 feet long. 
The specific flow of events for the approval and installation of any given wind project will 
vary greatly from city to city and state to state. What follows is an overview of the typi­
cal development model for a generic wind energy project (summarized from the AWEA 
Siting Handbook). 
The first phase of development is to conduct a preliminary site characterization. This 
involves multiple steps. The first step is to source and analyze the wind resource. Meteo ­
rological towers (“met towers”) are installed in proximity to the proposed turbine site to 
gather information on wind speed and duration. This process typically takes one to three 
years. Concurrently, the developer may make several site visits with engineers, who can 
evaluate constructability, and biologists, who can identify and evaluate any environmental 
constraints, such as migration pathways or endangered species habitat. It is at these early 
stages of project development that conservation organizations might also offer useful guid­
ance and access to local knowledge and contacts. 
If the first phase concludes that the proposed site is suitable for development, the developer 
will begin to work out the economics of the project. Each developer will have his or her own 
benchmarks and financial requirements. If the project is sited on land that the developer does 
not own outright, the landowner will be involved with these discussions. In the case of wind
projects on community or municipal forests, broader constituencies will be involved. 
Along with working on the economics of the project, the developer will conduct a more 
thorough environmental issues analysis and review of the regulatory approvals necessary 
for the specific project. Regulatory frameworks vary greatly by location. In some states, only 
one agency has jurisdiction over the siting and approval of wind projects. In others, states 
have crafted model wind ordinances that municipal governments can use as guidelines when 
reviewing proposed wind projects. 
A critical element of the preliminary site characterization is to determine if existing trans­
mission capacity will be sufficient to support the new facility or if additional transmission lines 
will need to be installed. The developer will work with the local independent system operator
(ISO) and regional transmission operator (RTO) to conduct a transmission capacity analysis. 
One of the issues facing wind power in the U.S. is that the large wind resources in the center 
of the country are often far removed from major load and demand centers such as large cities. 
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Wind resources and transmission lines in the United States
�
Source: U.S. Department of Energy, National Renewable Energy Laboratory. 
Throughout these project development stages, the developer will be reaching out to and 
working with key stakeholders in the local community. Making sure that the community 
is on board with the project is often critical to the ultimate success or failure of the project. 
If the preliminary site assessment is positive, the project can move forward. The first 
stage of implementing the project is to acquire land rights. Typically wind farms are on leased 
land. While the developer has been in contact with the relevant municipal, state, federal, or 
private land owner, this is the time when formal agreements are drawn-up and signed. 
Finally, the developer will need to conduct a formal Environmental Impact Analysis, 
implement any required mitigation, and obtain all necessary approvals. Obviously these 
activities will be of great interest to conservation organizations. In some cases, they will 
oppose the issuance of any such approvals. In others, they might offer assistance in crafting 
acceptable ways forward. 
Hydroelectric 
The siting of hydroelectric generation facilities is obviously limited by the location of suitable 
water resources and the type of technology deployed. Traditional hydropower development 
is fraught with controversy since it requires the establishment of a reservoir, often displacing 
existing terrestrial ecosystems and, sometimes, human communities. The siting of a run­
of-river turbine will have much less impact on local flora and fauna, but will still require 
how can conservation organizations help development go where it “should”?46 
yale school of forestry & environmental studies
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
 
  
	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	 	
	 	 	 	 	 	
	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	
 									 	 	 	 	 	 	 	 	
 
 
	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
	 	 	
SeaGen Facility, Northern Ireland 
Source: Fundy via Wikimedia Commons 
transmission facilities. The possibility of repowering existing dams is also being explored in 
many areas, but the push to remove old dams and reopen rivers is also gaining momentum. 
The harnessing of tidal energy is a relatively new field of energy generation and one 
with unique ecological challenges. The manipulation of natural tides for energy generation 
creates some negative consequences not only for aquatic species, but also for shorebirds and 
other species that live at the ocean’s edge. 
SeaGen 
SeaGen is the world’s first commercial scale 
tidal energy production facility. Located in the 
Strangford Narrows, a small strait separating 
Strangford and Portaferry in Northern Ireland, 
the facility opened in 2008 and generates 1.2 
MW daily providing power for roughly 1500 
homes. Developed by Marine Current Turbines 
(MCT) of Bristol, UK, the system is driven 
by two large, windmill-like turbines that spin 
at low revolutions during both the flow and 
ebb of the tide. 
The project is licensed for five years, after 
which the results of a comprehensive environ­
mental review will be used to determine the appropriateness of continued operation. At 
the announcement of the project, some concern was raised about possible detrimental 
effects to marine life, especially to the many common seals that live and breed in the 
area. MCT claims that the relatively slow rotation speeds of the rotors – no more than 
10 to 15 revolutions per minute – pose little threat to marine life. 
To date the project has been very successful and popular, operating as planned 
with minimal environmental impacts. In May of 2011 MCT received the EnergyOcean 
International 2011 Technology Pioneer Award for its demonstration of the commercial 
viability of large-scale tidal energy generation. 
For more information see: Marine Current Turbines, www.marineturbines.com; and 
Sea Generation Ltd, www.seageneration.co.uk. 
The regulation of hydroelectric generation facilities is multi-layered and often complex. 
Any project that intends to interconnect with existing interstate power grids is subject to 
Federal Energy Regulatory Commission (FERC) approval in addition to any applicable state 
and local regulations. Tidal and wave power facilities, whether interconnected or not, are 
also subject to regulation by the U.S. Army Corps of Engineers. A few states have signed 
memorandums of understanding (MOUs) with FERC to streamline project review processes 
by coordinating review procedures and timelines. These MOUs serve the mutual interest 
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of the state and federal regulators, as well as developers and supporters of such projects, by 
improving the efficiency of the administrative process. 
Natural Gas 
Given the scale of shale gas formations in the U.S., natural gas is poised to play a much larger 
role in providing power to many regions of the country. Indeed, the amount of technically 
recoverable shale gas resources in the U.S. is surpassed only by China (U.S. EIA, 2011). 
Increased production, pipeline, and terminal facilities will be proposed for development 
in the coming years, each potentially creating new environmental concerns for local com­
munities and the larger U.S. 
The method of extracting natural gas known as hydraulic fracturing, or “hydrofrack­
ing,” is of particular concern. Hydrofracking is the practice of pumping a mixture of water, 
chemicals, and sand at very high pressure into a well to create cracks in the shale formations 
that then allow gas to be released. 
The infrastructure necessary for hydrofracking operations include one or several well-
pads, a supply of the water/chemical/sand mix required for fracking, and appropriate access 
road(s). Total land impacted by well-site ranges from 3-5 acres (Citizen’s Campaign for the 
Environment, 2011). 
The water/chemical mixture used for hydrofracking is often a proprietary mix of sub ­
stances, some of which may be harmful to human and environmental health – especially 
if released into drinking water. There have been numerous reports of headaches, dirty or 
discolored water, and even flammable faucets from homeowners living near hydrofracking 
facilities (Fox, 2010). 
In addition to the potential for subsurface water contamination, other environmental 
concerns include: 1) impacts from drill pad construction, which can cause forest fragmentation 
and consequent impacts on local flora and fauna; 2) the heavy use of fresh water resources, 
impacting local and regional hydrology and water supply; 3) surface water contamination 
due to inadvertent spills and/or poor well construction; 4) poor management of waste fluids; 
5) poor regulation of the extraction processes; and 6) the emission of hazardous substances 
from standing waste water pools, pumping stations, transport trucks, and other elements 
of the extraction process (Mejias, 2011). 
The U.S. has extensive shale gas reserves (see U.S. EIA map, below) with some of the 
largest deposits in the Marcellus formation underlying much of the Northeast. Efforts to 
tap these deposits are currently underway and have the support of the Obama administra­
tion, which views natural gas as not only a relatively clean source of domestic energy, when 
compared to coal, but also a way to entice the existing fossil fuel lobby to make the first 
step – albeit somewhat of a half step – towards embracing cleaner and renewable sources 
of energy. 
The vast known resources of shale gas deposits in the U.S., coupled with the Obama 
administration’s enthusiasm for the resource, likely means that natural gas and hydrofrack­
ing will continue to be an issue for the foreseeable future. Developers in many states, and 
especially in potentially high-value areas like the central and northern Appalachians, are 
actively seeking leases from private landowners, often for attractive sums. 
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U.S. Shale Gas Deposits
�
Source: U.S. Energy Information Administration. 
Traditional Conflicts with Conservation Organizations 
Conservation, at its very core, is about protection – protection of ecosystem function, 
biodiversity, landscapes, and ways of life. The development of energy production facilities 
often threatens the integrity of these core conservation values by making semi-permanent 
and significant changes to the environments in which the facilities operate. 
The largest – and perhaps most obvious – conflicts between the development of energy 
production sites and conservation goals are both the immediate environmental impacts of
project installation, and the long term effects on wildlife habitat caused by the physical per­
manence of the production facilities. Wind projects provide a useful example, with concerns 
over propeller-induced bird deaths and regional impacts to migratory patterns serving as 
prominent issues. 
Other concerns focus on the fact that lands with very high conservation value often 
have the potential to produce the greatest amount of energy from renewable sources. Wind 
projects and commercial scale solar projects frequently face this challenge. In many cases, 
the negative impacts caused by the additional infrastructure needed to bring the renewable 
energy to consumers are seen by conservationists as outweighing the benefits of increased 
renewable generating capacity. In other words, the value of the conserved landscape under 
threat is greater than the value the conservation organization might bring to society by 
helping to site additional renewable energy facilities. 
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Opportunities to Move Forward 
Addressing these and other concerns in a productive manner will require thoughtful exchanges 
between various stakeholders with competing goals and passions. Fortunately, a number of 
efforts are already underway and offer real time models for learning how to make these con­
nections. For example, the American Wind and Wildlife Institute (AWWI), whose mission 
is “to facilitate timely and responsible development of wind energy, while protecting wildlife 
and wildlife habitat,” is working closely with wind developers to promote and assist with the 
siting of wind generation facilities. AWWI, in collaboration with The Nature Conservancy, 
has recently published an interactive siting tool that allows developers and the public alike 
to view wind resources mapped against habitat ranges for various wildlife species. 
Being clear about the reasons for the conservation of a certain parcel becomes very 
important when thinking about how to move forward with development on or near lands 
with high conservation value. Existing developed or working lands, for example, are likely 
more suitable candidates for wind or solar installations. Someone will invariably be upset 
by any efforts to develop near high conservation lands. By identifying the specific aspects of 
that landscape that are most valuable to either energy production or habitats, developers and 
conservation organizations might more easily reach agreements that serve key conservation 
goals, while also meeting regional and national energy needs. 
Careful crafting of the specific language used in conservation easements is a good way 
to stage opportunities for development to happen where it should. Conservation organiza­
tions are increasingly supporting economic activity on encumbered lands through the use 
of working lands easements. Enabling this mixed use of the land maintains the character 
of the site while promoting local economic activity and sustaining a working landscape. 
Farmers, for example, often welcome the opportunity to place wind turbines on their lands 
as a source of supplemental income. 
Conservation organizations and developers might also consider urging Congress to 
provide new tax incentives specifically targeting renewable energy production on sites with 
donated conservation easements. As Paul Doscher writes, “Whether Congress will change 
the enabling legislation that creates tax incentives for conservation easement donations to 
include renewable energy generation is the multi-million dollar question. If this were to 
occur…it would create a new world for land trusts” (Doscher, 2010). 
Discussion Questions 
•	 How can conservation organizations help developers or government agencies site energy 
production facilities on lands that have lower conservation value? 
•	 Can better siting and improved mitigation efforts offset the impacts of development on 
or near high conservation value lands? 
•	 Can energy projects and production sites be made compatible with land conservation? 
•	 If tradeoffs have to be made between energy development and land conservation, how 
should they best be made? 
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Organizations Doing Interesting Work 
American Wind and Wildlife Institute is working actively with developers to help promote 
and site wind power generation facilities. See http://wind.tnc.org/awwi/. 
The Wilderness Society is working with developers in western states to help minimize 
environmental impacts of numerous “fast-tracked” renewable energy projects – specifically 
solar installations – slated for construction in relatively sensitive areas. See http://wilderness. 
org/content/shaping-renewable-energy-how-we-can-minimize-environmental-impacts. 
Land Trust Alliance is working with conservation organizations across the nation to make 
sure encumbered properties are known and thus might be avoided during the development 
of energy production facilities. See www.landtrustalliance.org/policy/emerging-issues/ 
energy-development/energy-development. 
Protected Areas Database of the United States (PAD-US) Partnership is working to 
catalogue protected lands across the nation to help planners and developers craft better deci­
sions about local, regional, and national development stratifies. See www.protectedlands.net. 
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3.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
• Since conservation is not the only goal of development projects, there will always be 
tradeoffs – that will be difficult, but necessary to make. 
•	 There is huge political momentum behind the development of shale gas and oil, as well 
as wind and solar, projects in the U.S. – they will continue to expand. 
Colorado’s Regulation of New Shale Gas Development 
In 2007, Colorado adopted new legislation broadening the goals of the regulatory frame­
work for oil and gas development – calling for “balanced and responsible development” 
reflecting a range of factors including “wildlife and environment.” This window of 
opportunity for change was occasioned by leadership from the top by a new governor, 
a boom in the drilling of new wells, and an alliance among previously wary parties 
as ranchers and hunters – seeing unprecedented industrialization of agricultural and 
natural landscapes – found common cause with conservationists and environmentalists. 
Among the key themes of the resulting regulatory framework are flexibility; collabora ­
tion; incorporation of externalities; inclusivity; and some new market mechanisms. The 
regulations also combine landscape scale planning with application of the “mitigation 
hierarchy”: avoid, minimize, restore, and offset. The overall goal is to vary the degree 
of protection for any particular development with the degree of ecological sensitivity 
in the area, with the hope of having no impacts or even improved conditions through 
restoration and mitigation. Considerable amounts of baseline data have been collected 
on wildlife and their habitats. The resulting maps are used to assess the suitability of
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particular sites for development and to determine the protections needed. For instance, 
“General Operating Requirements” apply a base level of environmental and wildlife 
protections that must be observed in any oil or gas drilling operations throughout the 
state. In “Sensitive Wildlife Habitats” a higher level of protection is required which 
may include reductions in the amount of surface disruption allowed and/or seasonal 
restrictions on development activities. The highest level of protection is applied to cer­
tain “Restricted Surface Occupancy” areas such as quality riparian areas, sage grouse 
leks, and raptor nests, where all oil and gas development is prohibited except under 
extraordinary circumstances. Incentives for landscape level assessments are also included 
to help address the cumulative effects of multiple individual wells across a basin. While 
industry groups initially filed suit challenging the new regulations, the suit was dropped 
not long ago – as industry became more familiar with the rules and found that they 
helped build their “social license to operate” in the state. 
For more information see: “Final Statement of Basis and Purpose” at http://cogcc. 
state.co.us/. 
•	 While farmers tend to like renewable energy projects, second home owners tend not to 
– creating neighbor vs neighbor conflicts in areas considering such projects. 
• Zone-based approaches are attractive to project developers – if they are available up front. 
More, well-characterized “go zones” would be a major boost to project efforts. Programmatic 
environmental impact statements for solar projects on federal lands are being developed 
as a potential component of the response to this need. 
Wind Energy Overlay Zones in Klickitat County,Washington 
In the spring of 2005, Klickitat County, located in southern Washington along the Columbia 
River, established the nation’s first Energy Overlay Zone (EOZ) with an ordinance 
aimed to expedite wind energy siting and development throughout the county. Covering 
over 1,000 square miles – two thirds of Klickitat County – the EOZ is a mapping tool 
showing wind developers where they are welcome to pursue potential projects. Prior to 
establishing the EOZ, Klickitat County assessed the potential for wind development in 
the region by conducting wind energy and avian studies, economic impact statements, 
reviewing land uses, and consulting local residents. Wind energy development in the 
EOZ is automatically approved at the county level eliminating the need for site-specific 
zoning applications, approvals, and further environmental assessments. The EOZ abates 
the costs and risks associated with wind energy siting, making Klickitat County an 
attractive region for wind energy development. Moreover, by conducting a rigorous 
environmental assessment of the entire County, eliminating areas of major avian flyways, 
and requiring that developers monitor impacts on bird and wildlife populations, Klickitat 
County’s EOZ ordinance alleviated many of the environmental concerns associated with 
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wind energy siting, and influenced environmental organizations such as the Audubon 
Society to say “yes” to wind energy in Washington State. 
For more information see: http://www.klickitatcounty.org/business/default.asp?fCa 
tegoryIDSelected=1118909864. 
•	 There appears to be a dearth of data on projections of how changing weather and sea­
sonal conditions are likely to affect habitats and wildlife. This will create problems as 
baselines change and regulatory zones may or may not. 
• Developers do not know the best places to mitigate, and many environmentalists fear 
mitigation. More attention needs to be given to how best to ensure mitigation provides 
the expected benefits over time in a manner that will enable its use by project developers. 
• Given the limits of available data, a robust system for “learning as we go” will be neces ­
sary in this arena – including iterative processes for combining renewable energy de­
velopment with net benefits to regional conservation goals. Dynamic offsets – floating 
special management zones on working landscapes – may offer some help in responding
to these needs. 
Wildlife Restoration in the Jonah Natural Gas Field in Wyoming 
The Jonah Natural Gas Field in southwest Wyoming is not only one of the nation’s 
largest energy development areas, with drilling wells and infrastructure covering over 
30,000 acres, but also one of the most diverse wildlife habitat regions in the lower 48 
states. In 2007, The Wyoming Chapter of The Nature Conservancy developed a model 
encouraging the energy industry and land managers to think more proactively about 
conservation on the Jonah Gas Field. Through this model, which merges the goals of 
energy development and biodiversity preservation, The Nature Conservancy created 
a map and study showing critical wildlife and plant habitat, landscape quality, future 
development risks, and best management practices for various species in the region. 
With map and study in hand, the Jonah Interagency Reclamation and Mitigation Office 
(JIO), a office that manages a $24 million mitigation account, has the tools necessary to 
make sound decisions both pre and post drilling regarding habitat acquisition, restora­
tion, and management. 
For more information see: http://www.nature.org/ourinitiatives/regions/northamer­
ica/unitedstates/wyoming/howwework/energy-by-design-in-wyoming.xml. 
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• Landscape level pooling of mitigation funding might be a good way to help identify, 
procure, and maintain conservation priorities on a regional basis. 
•	 Both site specific (impacts of turbines/solar collectors) and regional (roads, transmission 
lines, viewsheds) impacts are important to consider. 
• Given the hurdles faced by renewable energy projects, conservation organizations are going 
to have to take them on as something they support in order for them to be built, or shale, 
gas, oil, and other sources of energy will fill the vacuum. Among the hurdles are trying 
to fit renewable energy projects into regulatory regimes built for fossil fuel fired genera­
tors to which the fuel could be brought, often close to cities. Renewable energy facilities 
have to be built at the fuel sources and then the power brought to the load – often across 
long distances unless small, distributed sources are used. The expectation of many is that 
support from conservation organizations is likely to speed up the permitting process. 
“Renewable energy has become iconic…and icons fall hard.” 
– Arthur Haubenstock, BrightSource Energy 
•	 Really practical discussions on the details of how conservation groups might best become 
involved in these efforts are needed - maybe the Land Trust Alliance, or other similar 
conservation organizations would host some among its members. Among the topics 
that could be covered are: why (goals); strategy (when, values); and tactics (PR, legal 
processes, etc.). 
• Experience from the siting of wind projects in Vermont suggests that such projects proceed 
most rapidly if: there is honest engagement by the developer with the local communities 
affected; attention is paid to the scale of government used to make decisions (local, re ­
gional, and state); and the overall features of the project connect with local values. Work 
remains to be done on mechanisms for sharing the tax revenues from such projects with 
all the towns affected, not just that in which the project is located. 
•	 Increasing amounts of attention are being given to the links between energy and water, 
both from the efficiency (quantity) and quality points of view. 
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Section 4:How MightWe Think About Smart
Infrastructure Corridors? 
4.1: Background 
Evan F. Ray 
Yale School of Forestry & Environmental Studies 
“Infrastructure: The basic facilities – such as transportation and communications 

systems, utilities, and public institutions – needed for the functioning of a 

community or society.” 

– U.S. Department of Transportation, Eco-Logical:
An Ecosystem Approach to Developing Infrastructure Projects 
Spurred by the threat of climate change, continuing technological advances, an aging exist­
ing infrastructure, and global competition for goods and services from emerging economies 
such as China and India, the United States is in the midst of determining and implement­
ing a national campaign to improve its transportation and energy infrastructure. Realizing 
this goal will entail development on a nation-wide scale and will certainly impact efforts to 
protect and conserve open space. New energy transmission lines, natural gas pipelines, and, 
of course, roads will be sited and built. Determining exactly how this development will take 
place, however, is an ongoing process. Conservation organizations can and should play a 
role in the development of a national strategy for smart infrastructure development. Only by 
doing so can they determine how that strategy plays out on the ground in specific regions. 
This paper provides an overview of the basics of infrastructure corridor development. 
It also highlights illustrative case studies, offers some questions to consider and suggests 
resources that provide more in-depth information on these topics. 
Traditional Development Models 
Electricity Transmission 
A principle element of any power generation project is determining how to deliver the newly 
created electricity to end-users. Transmission lines help to serve this purpose by connecting 
generators to distribution networks. As new generation facilities come on-line, or as existing 
lines become congested, the construction of new transmission lines is often necessary. Siting 
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new generation facilities near existing infrastructure lowers capital financing requirements 
and improves transmission efficiency; as transmission line length increases, energy lost as 
a result of electrical resistance increases as well (Molburg, 2007). 
Building new transmission lines presents several challenges. One set of challenges 
stems from the fact that many of the best sites for renewable energy production are located 
far from existing energy transmission systems and even farther from end users. The cost of
building new transmission infrastructure can be a prohibitive factor when considering the 
development of new wind or solar projects. 
U.S. Transmission Grid 
Source: Federal Emergency Management Agency. 
The North American Transmission Grid 
The North American grid includes power generation, storage, transmission, and distribution 
facilities in Canada, the United States, and northern Mexico (Baja Norte). There are three 
continental interconnects: (1) the Western Interconnect, which operates west of the Rocky 
Mountains; (2) the Eastern Interconnect, which operates east of the Rocky Mountains; and 
(3) the Electric Reliability Council of Texas (ERCOT), which operates predominantly within 
the state of Texas. Within each interconnection, all electric utilities are interconnected and 
operate synchronously; that is, the generators are operated such that the peak voltage from 
all generators occurs simultaneously. The three interconnections are linked via several high 
voltage direct current (DC) transmission lines. DC is used to avoid the need for synchronicity 
between utilities operating in different interconnects (Molburg, 2007). 
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A second challenge is the actual siting of the additional transmission lines. New lines 
require access to new land, raising all the normal suite of environmental concerns related 
to open space development. As such, many conservation organizations have traditionally 
opposed transmission line development. This deepens the tension in the wider environmen­
tal community between those working to develop cleaner, domestic sources of energy and 
those seeking to protect natural areas. But support for renewables is not the issue – rather 
it is the question of how to navigate the fact that virtually any energy production – fossil or 
renewable – produces impacts that are seen as counterproductive to conservation goals. 
The Federal Energy Regulatory Commission (FERC) and Transmission Line Siting 
FERC has broad authority over the permitting of new interstate transmission lines. It 
also oversees electricity sales, wholesale electric rates, hydroelectric licensing, natural 
gas pricing, and oil pipeline rates. Additionally, FERC reviews and authorizes liquefied 
natural gas (LNG) terminals, interstate natural gas pipelines and non-federal hydro-
power projects. 
Transmission line developers work with FERC on the permitting and siting process, 
though FERC does not mandate any specific route. The developer determines the route 
piece by piece in conjunction with private and public landowners and with suggestions 
from FERC and other entities (including conservation organizations). 
Once the project has been approved by FERC the developer begins to negotiate 
right-of-way easements and appropriate compensation for those easements with each 
landowner affected by the transmission route. If an agreement cannot be reached between 
the developer and a landowner, the developer has the right to exercise eminent domain 
(under section 216(e) of the FPA and the procedures set forth under the Federal Rules 
of Civil Procedure (Rule 71A)). Under these conditions, the landowner would receive 
compensation as determined by the courts. The developer does not have the right to 
exercise eminent domain over state or federal lands. 
For more information see: www.ferc.gov.
A third concern for conservationists is the possibility of federal preemption of transmis­
sion line siting authority. With frequent stalemates on such siting questions at the state and 
local levels, the discussion of more federal intervention has intensified. Should that occur 
(see box on page 58), the concern is that the opportunity for local conservation interests to 
be heard may be diminished. 
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 U.S. Department of Energy National Interest Electric Transmission 

Corridor Designations
�
In 2007, the U.S. Department of Energy (DOE) issued the National Interest Electric 
Transmission Corridor (NIETC) Report and the Ordered National Corridor Designations. 
These designations came on the heels of an earlier National Electric Transmission Con­
gestion Report, which was authorized by 2005’s National Energy Policy Act (NEPACT). 
In the words of the DOE: “The National Corridor designation serves to spotlight 
the congestion or constraint problems adversely affecting consumers in the area and 
under certain circumstances could provide FERC with limited siting authority.” The 
DOE is quick to note that National Corridor designation is “not a siting decision, nor 
does it dictate the route of a proposed transmission project.” 
Presently there are two federally designated NIETCs: the Mid-Atlantic Area Na ­
tional Corridor and the Southwest Area National Corridor. The Mid-Atlantic Corridor 
includes some or all counties in DE, OH, MD, NJ, NY, PA, VA, WV, and DC, while the 
Southwest Corridor includes seven counties in Southern California and three counties 
in western Arizona. 
For more information and maps see: http://nietc.anl.gov/nationalcorridor/index.cfm. 
Natural Gas Pipelines 
Much like energy transmission lines, natural gas pipelines can be above or below ground 
and require subsidiary infrastructure for regular maintenance. Access and maintenance 
roads can be especially impactful and are just as permanent as the pipeline itself. Pipelines 
also require numerous compressor stations, storage facilities, and feeder pipes to end-users. 
The existing natural gas pipeline infrastructure is heavily concentrated in the Ohio River 
Valley, western Oklahoma, west Texas, Louisiana, and the Gulf Coast from south of Corpus 
Christi, TX to east of New Orleans, LA.
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Map of Existing Natural Gas Pipelines in the United States
�
Source: U.S. Energy Information Administration, Office of Oil & Gas, Natural Gas Division, Gas Transportation 
Information System. 
On average it takes roughly three years from the time a new pipeline is proposed to the 
time that pipeline is in service (U.S. EIA, n.d.). The first phase of pipeline development is 
known as an “open season” for 1-2 months, during which parties interested in purchasing a 
portion of the new pipeline’s capacity rights make themselves known and are given an op­
portunity to sign a non-binding agreement with the developer. If enough interest is shown, 
the developer will move forward with the project. 
The next step is to file for approvals with the appropriate federal, state and local regu­
latory agencies. If the pipeline is an interstate pipeline, the primary federal regulator is 
FERC. It is worth noting that if FERC approves the project, the developer has the right to 
use eminent domain (as authorized under Section 7(h) of the Natural Gas Act (NGA)) if 
good faith negotiations with private landowners are unfruitful. 
There are several alternatives to new pipeline development if the goal is an increase in 
regional pipeline capacity. These include: (1) converting an existing oil or product pipeline 
to a natural gas pipeline; (2) adding a parallel pipeline along a segment of existing pipeline, 
called looping; (3) installing a lateral extension off the existing mainline; or (4) upgrading 
and expanding facilities, such as compressor stations, along an existing route. If available, this 
last option is usually the quickest, least expensive, and has the least environmental impact, as 
it usually does not require the siting and construction of new roads and other maintenance 
facilities. Further, the marginal impact of new construction in an existing corridor is much 
less than the marginal impact of entirely new construction on previously undisturbed land. 
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Millennium Pipeline, New York 
The Millennium Pipeline is a 181-mile, subsurface, 30 in diameter natural gas pipeline 
stretching along the southern extent of New York State from Corning, NY to the lower 
Hudson River valley. Jointly owned by NiSource Inc., DTE Energy, and National Grid 
USA, the pipeline serves markets along its route as well as the New York City area via 
interconnections. 
The Millennium Pipeline delivers natural gas generated from the Marcellus Shale 
formations in western New York State. Opposed by many groups – conservation, en­
vironmental, and otherwise – including Riverkeeper and municipalities located in the 
right-of-way, the project faced many difficulties in the ten years it took to finish. 
For more information see: http://www.millenniumpipeline.com/. 
Roads 
Roads come in all shapes and sizes and serve a multitude of purposes. Roads will accompany 
most other infrastructure projects, including transmission lines and pipelines. Obviously, 
roads are also used to transport people and goods. On this front, it is important to note that 
the number of highway vehicle miles traveled is expected to grow 60% from 2000 to 2030 
(U.S. DOT RITA, n.d.). Accordingly, greater and wider roads are likely to be developed. 
A key challenge for both the U.S. Department of Transportation (DOT) and conservation 
organizations is determining the “best” path – bearing in mind ecological, conservation, and 
social values – for these roadways. The impetus for road construction often arises somewhat 
organically – we need a way to get from here to there with these goods and services, what’s 
the best way to do that? Because the purpose of new road construction is often very specific, 
it can be difficult to entertain a great number of siting opportunities while continuing to 
meet the objective of the project. That said, various options do exist for many projects and 
the options can be evaluated on their relative merits. For example, not only can roads be 
sited in different places, they can also incorporate under- or overpasses that accommodate 
wildlife passage. This strategy has been successful in places like Banff National Park in the 
Canadian Rocky Mountains (Parks Canada). Conservation organizations might play a key 
part in optimizing such strategies. 
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Eco-Logical – An Ecological Approach to Developing Infrastructure Projects 
Eco-Logical is a U.S. government program designed to “better avoid, minimize, and 
mitigate” negative impacts to habit and ecosystems created by various forms of infra­
structure. The program has wide acceptance in the national government having been 
approved by the heads of the Forest Service, National Park Service, Federal Highway 
Administration, Environmental Protection Agency (EPA) Office of Federal Activities, 
EPA Office of Wetlands, Oceans, and Watersheds, Bureau of Land Management, Depart­
ment of the Army, National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service, and U.S. Fish and Wildlife Service. 
In the words of the program administrators: “Eco-Logical encourages Federal, 
State, tribal and local partners involved in infrastructure planning, design, review, and 
construction to use flexibility in regulatory processes. Specifically, Eco-Logical puts 
forth the conceptual groundwork for integrating plans across agency boundaries, and 
endorses ecosystem-based mitigation.” 
Mitigation efforts focus on the following four goals, in the words of the program: 
1.	 Conservation – Protection of larger scale, multi-resource ecosystems. 
2.	 Connectivity – Reduced habitat fragmentation. 
3.	 Predictability – Knowledge that commitments made by all agencies will be hon ­
ored, i.e., that the planning and conservation agreements, results, and outcomes 
will occur as negotiated. 
4.	 Transparency – Better public and stakeholder involvement at all key stages in 
order to establish credibility, build trust, and streamline infrastructure planning 
and development. 
For more information see: http://www.environment.fhwa.dot.gov/ecological. 
Traditional Conflicts with Conservation Organizations 
Conservation organizations – especially small, all-volunteer outfits – have often been founded 
to oppose proposed development. They have reason to worry. The construction of new 
electrical transmission lines, for example, entails the installation and maintenance of service 
roads and the clearing of land for substations and other transmission equipment. All of these 
come at the cost of acres that might otherwise serve as working forests, recreation lands, 
wildlife habitat, or a culturally important viewshed. 
At the same time, the narrow focus and action that enable these groups to conserve 
the individual sites they cherish may preclude them from engaging on how best to balance 
larger, regional-scale, social and economic needs with environmental concerns. Their actions 
may also, however, create new incentives for developers and regulatory agencies to think 
and engage more widely about the approaches they propose. 
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Opportunities to Move Forward 
Land is conserved for many reasons, including maintaining sensitive biological communi­
ties, preserving viewsheds and other aesthetic qualities, enabling recreational activities, and 
protecting rural livelihoods. Understanding the specific reasons a given parcel is conserved 
is important to determining ways in which development can work in accordance with site-
specific conservation objectives. 
The development or redevelopment of infrastructure corridors happens for many reasons 
and can have a great or relatively minor impact on the environment within which it is sited. 
Adding an additional lane to an existing highway, for example, has a marginally smaller 
impact on its immediate environment than the development of an entirely new roadway. 
Evaluating and contextualizing development impacts relative to each other seems to be at the 
crux of the siting challenge and is certainly a place where conservation organizations might 
work together with developers to appropriately weigh various opportunities. In California, 
for example, conservation groups including the Sierra Club and NRDC are working with 
developer Southern California Edison (SCE) to best site roughly 153 miles of new 500-kV 
transmission lines (Conservation Groups, 2009; SCE n.d.). These new lines will bring 
renewable energy generated in rural areas to urban consumers. By choosing to work with, 
rather than against, the developer of these transmission lines, Sierra Club, NRDC and other 
conservation organizations are offering informed opinions on how to site the lines so that 
the vision of increased renewable generation can be achieved while the ecological integrity 
of affected areas is maintained. 
The above example highlights a more proactive position on infrastructure development. 
This position assumes that some development will take place, and that simply saying “no” 
may be counterproductive to larger conservation goals. If renewable energy is to comprise 
a relatively higher proportion of the total energy produced in the United States, additional 
infrastructure will be required. Since most conservation organizations support the increased 
utilization of renewable energy sources, they are going to have to address the connecting 
infrastructure as well. Entering into conversation with developers at the early stages of a 
project may help that project succeed in a way that benefits not only the developer, but also 
regional conservation efforts and communities at large. 
Discussion Questions 
•	 How much can we focus our need for expanded infrastructure into corridors or areas that 
have already been developed? 
•	 How can we think about infrastructure on a regional basis, so that it can fit into a broader 
plan for a mix of land uses? 
• How can conservation organizations work in partnership with private developers and 
government agencies to facilitate the (re)development of smart infrastructure corridors? 
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Organizations Doing Interesting Work 
Resources for the Future informs the policy debate on issues of natural resource manage­
ment and energy through objective social science research and reporting. See www.rff.org. 
PAD-US Partnership is working to catalogue protected lands across the nation to help 
planners and developers’ craft better decisions about local, regional, and indeed national 
development strategies. See www.protectedlands.net. 
Piedmont Environmental Council advocates for a smarter grid and an increased proportion 
of renewable energy primarily in Virginia. See www.pecva.org/anx/index.cfm/1,121,0,0,html/ 
Energy-Solutions. 
American Wind and Wildlife Institute is working actively with developers to help promote 
and site wind power generation facilities. See http://wind.tnc.org/awwi/. 
The California Energy Commission: Renewable Energy Transmission Initiative (RETI)
is a statewide initiative to help identify the transmission projects needed to accommodate 
the state’s renewable energy goals. It is supervised by a coordinating committee comprised 
of California entities responsible for ensuring the implementation of California’s renewable 
energy policies and development of electric infrastructure. See http://www.energy.ca.gov/reti. 
Defenders of Wildlife’s Habitat and Highways Campaign seeks to reduce the impact 
of roads on wildlife, as well as to incorporate wildlife conservation into transportation 
planning. See http://www.defenders.org/programs_and_policy/habitat_conservation/ 
habitat_and_highways/index.php. 
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4.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
•	 Transportation planning and investment represents a huge opportunity for the conserva­
tion community – although most transportation funding is for maintenance and repair, 
rather than the construction of new corridors. 
•	 Transportation projects and funding are mostly based on long-term planning processes, 
periodically interspersed with rapid funding decisions. Different scenarios on possible 
transportation corridors are devised and assessed against relevant criteria. States prepare 
20-year plans, six year plans and budgets covering one to two year cycles. Environmental 
considerations, in particular air quality requirements, are addressed in these plans. All 
projects that flow from these plans are subject to reviews and possible impact assessments 
under NEPA. 
Regional Transportation and Land Use Decision Making in Metropolitan Areas 
In 2010, an interdisciplinary team from National Policy Consensus Center and Uni­
versity of Oregon conducted a study examining the arrangements and mechanisms for 
integrating land use and transportation in metropolitan regions and assessing these ar­
rangements based on current practice and future potential.  The four case study regions 
were: Portland, OR; Puget Sound, WA; San Diego, CA, and Denver, CO. In addition, 
a research forum was held in September 2010 to share findings, discuss implications, 
identify lessons learned and develop best practices. 
For more information see: http://www.policyconsensus.org/publications/reports/
index.html. 
•	 Federal rules are requiring more stakeholder engagement and consideration of strategic 
regional mitigation strategies in these planning processes, which can lead to program­
matic mitigation agreements, advance mitigation, and banking instruments that are done 
pre-NEPA or in conjunction with NEPA reviews. This is designed to encourage context 
sensitive design, following regional ecosystem frameworks, and to identify potential 
stakeholder siting concerns before designs are well underway. Final designs can better 
incorporate local knowledge and preferences, eliminate conflicts and, ideally, accelerate 
the decision-making process. 
•	 An increasing number of conservation and transportation planning workshops are being 
held to try and map out both sensitive areas, as well as those better suited to transporta­
tion corridors. More penetration of such efforts into more regions is required. 
how can conservation organizations help development go where it “should”?66 
yale school of forestry & environmental studies
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	
	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	
 
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
 
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
	 	 	
“Developers have asked us: ‘I just built a green development, how do I get a green 
road to it?’” 
— Shari Schaftlein, Federal Highway Administration 
•	 New sustainability and transportation tools are being developed for use by states in their 
planning efforts. Transportation for Communities – Advancing Projects through Part­
nerships (TCAPP) organizes information to support the transportation decision-making 
process. See: http://onlinepubs.trb.org/onlinepubs/shrp2/CapacityBrief.pdf. 
•	 At least in the area of transportation planning a “new normal” seems to be developing in 
which layoffs of environmental staff create opportunities for more engagement by envi­
ronmental groups that can provide information in support of planning efforts. 
• Transportation agencies are increasingly hopeful about the opportunities for conservation 
banking. Regulatory platforms for such banks need to continue to be strengthened so that 
they become real options for transportation projects. 
•	 Land trusts accepting easements from mitigation projects are often looked down upon 
by other conservation organizations – even though they are increasingly sophisticated in 
their knowledge of ecological needs and opportunities. 
Transmission Line Upgrade – New Jersey Highlands 
When the New Jersey Public Service Electric & Gas Company (PSEG) proposed to 
upgrade its transmission line through the New Jersey Highlands, they applied for an 
exemption from the application of Highlands’s rules and from the Highlands Regional 
Master Plan. The New Jersey Highlands Act provided an exemption for the upgrade of
public utility systems but in order to be granted the exemption PSEG had to work with 
the Highlands Council to mitigate the impacts of the project to be deemed consistent 
with the resource protections goals of the Highlands Act. The Highlands Council had 
developed extensive data and mapping (57 layers of information) which were used to 
judge the impacts of the proposed upgrade. The approach taken was to avoid, minimize 
and mitigate any adverse impacts to resources. Protection and/or management plans 
were required to protect natural resources. Included also was a mitigation funding plan 
to protect the existing character of the Highlands Region and encourage eco and agri-
tourism. The methodology used would generate $18.6 million in mitigation funding 
from PSEG, to be applied first to acquisition and stewardship projects in the 10 most 
affected towns. 
For more information see the Comprehensive Mitigation Plan negotiated with the 
Highlands Council at: http://www.highlands.state.nj.us/njhighlands/projectreview/ 
pseg_amended_051909.pdf. 
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• Conservation organizations should always have restoration/preservation projects ready 
to tee-up should mitigation funding opportunities suddenly appear from infrastructure
projects. 
Biodiversity Mitigation Banking in Colombia 
Working with the Colombian government, The Nature Conservancy (TNC) has been 
helping to build biodiversity mitigation banks in the country. Biodiversity maps have 
been developed for different regions. Zones of impact have also been created to allow 
mitigation ratios – more mitigation for impacts on more sensitive sites – to be devel­
oped. Watershed scale activities are increasingly the focus of these efforts. In April of
2008, TNC helped launch a conservation trust fund to protect rivers and watersheds in 
Colombia, which will draw from mitigation funding as well as voluntary investments 
from urban water treatment facilities. TNC projects the fund to raise $60 million for 
conservation projects over the next ten years. 
For more information see: http://www.nature.org/ourinitiatives/regions/southamerica/ 
colombia/howwework/water-fund-bogota.xml. 
•	 Increasing numbers of new or upgraded electrical transmission corridors are being pro ­
posed across the country, as part of efforts both to build a “smarter grid,” as well as to add 
new generating capacity (including from renewable sources). For example, New York, 
Vermont and New Hampshire are all seeing efforts underway to site transmission facilities 
to bring hydropower from Quebec into the Northeastern grid. 
Transmission Line Upgrade – Vermont 
When the upgrade of a transmission line from Rutland to Burlington, Vermont was an­
nounced, the Vermont Land Trust (VLT) learned that 14 of its conserved properties were 
going to be affected. Since their evaluation found that identified alternative corridors 
would have even greater impacts on conserved lands, VLT focused its efforts on creating 
minor adjustments to the corridor and ensuring adequate compensation to landowners 
in the region. They did find that contractors working on corridor acquisition failed to 
identify or account for VLT’s ownership of development rights on target properties, 
failed to consider the site-specific impact of system location and construction disturbance 
on farm operations, and grossly undervalued the compensation owed to farm owners. 
For more information contact: VLT Vice President of Conservation and Stewardship, 
Dennis Shaffer at Dennis@VLT.org. 
how can conservation organizations help development go where it “should”?
yale school of forestry & environmental studies
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	
 
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	 	 	 	 	
	 	 	 	
	 	 	 	 	 	 	 	 	 	
68 
•	 An increasing, but still small, number of conservation organizations are actively involved 
in these planning efforts with either the utilities or state public service commissions in­
volved. 
•	 Major questions arise about the scale of government at which decisions on infrastructure 
corridors should be made. For example, unlike natural gas pipelines, there is as of yet 
no federal regulatory procedure in place for the siting of transmission lines. Discussions 
continue on whether and how one might be in place. 
I5 Corridor Reinforcement Project,WA 
As part of the planning for improvements to an existing transmission line along the I5 
corridor in Washington State, the Bonneville Power Administration (BPA) conducted 
three years of public outreach in an effort to minimize the environmental impacts of the 
work. Maps of alternatives, showing environmentally sensitive areas (wildlife, habitat) 
were developed in collaboration with numerous groups. But still, efforts to identify routes 
that had the least impact overall were often impeded by “one issue” groups unwilling 
to consider any other factors. To date BPA has received over 8,000 comments from 
landowners and other stakeholders on their proposed transmission route segments. A 
draft Environmental Impact Statement for the reinforcement project is due for release 
this fall for comment from the public. 
For more information see: http://www.bpa.gov/corporate/I-5-EIS/documents/How_ 
route_options_are_evaluated_and_decisions_are_made.pdf. 
• It appears more difficult than one might think to consolidate transportation, transmission 
and pipeline corridors – although integrated planning efforts are worthy of continued 
effort. For example, concerns over static electricity require minimum distances between 
transmission lines and gas pipelines. Also, burying transmission lines can be up to 10 
times more expensive than placing them above ground. 
“Zones for renewable energy development without transmission corridors are 
cemeteries.” 
— Arthur Haubenstock, BrightSource Energy 
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Section 5:Developing a New Approach to 
Water Infrastructure 
5.1: Background 
Gina Schrader 
Yale School of Forestry & Environmental Studies 
Water systems in the United States feature an extensive web of pipes, treatment and storage 
facilities, dams, and levees. Through this network, homes, businesses, and communities are 
provided a variety of services including drinking water, sewage disposal, and flood control. 
The quality and quantity of available water also has major impacts on various types of
development (e.g., residential communities, commercial and industrial sites, and energy 
projects). Prior to breaking ground, developers and planners must ensure that the water 
supply can meet the anticipated demand in a cost effective manner. 
The Pressure Is On 
Population growth and subsequent new development, along with agricultural practices and 
energy production, strongly impact the cost and availability of water while stressing water 
resources. A 2005 U.S. Geological Survey report found that Americans used 410 million gal­
lons of water per day for public supply, irrigation, industrial use and thermoelectric power 
supply (Barber, 2005). The low cost of water in most parts of the U.S. does not create strong 
incentives to use water efficiently (Gleick, 2000). Often reliable water supply is taken for 
granted and wasteful practices perpetuate. 
Altering the natural flow of water for development has disrupted the hydrological 
cycle. For instance, development has increased the creation of impervious surfaces such as 
highways, sidewalks, buildings and parking lots that prevent water from penetrating into 
the ground and instead allow it to flow directly into surface waters. This run-off increases 
sedimentation and the introduction of pollutants in the water column, both of which degrade 
water quality and the overall health of the ecosystem. 
Today’s water systems are not designed to accommodate the population size that they 
currently serve. As a result, the system is under continual stress as water use exceeds water 
availability. Fringe and low-density communities have strained water resources and infra­
structure to cover larger, sprawling developments. Unfortunately, even the trend towards 
high-density urban dwellings will face problems in supplying intense quantities of water 
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to areas that do not currently have adequate infrastructure. With U.S. population estimates 
suggesting a 42% increase in the next 40 years, growth will surely exacerbate this issue (U.S. 
Census Bureau, 2010). 
Industry is not exempt from water stress. A recent study surveying some of the largest 
companies in the FTSE Global Equity Index Series found that 39 percent are already suffering 
detrimental impacts from water-related risks caused by, among other issues, drought, flooding, 
and pollution fines (CDP, 2010). Power plants and agricultural producers, two of the larg ­
est “industrial” consumers of water, will surely be affected by water scarcity. Thermopower 
plants use three types of cooling cycles to generate electricity and in this process consume and 
withdraw significant amounts of water (Sovacool, 2009). If such use continues or increases, 
Sovacool (2009) suggests major metropolitan areas will face both water and energy crises. 
Furthermore, aquatic ecosystems will be increasingly affected in certain strained states like 
California, where water use often impacts fisheries and special status (ibid). Without water, 
crops will not grow. Agricultural productions need both “green” water (e.g., rainwater) and 
“blue” water (e.g., water extracted from sources to irrigate productions) to produce food. As 
human populations increase, there will be an increase in demand for food production with 
an ever-increasing trend toward water intensive products (e.g., meat and dairy) (World 
Water Assessment Programme, 2009). Some parts of the world (e.g., the Middle East) are 
already experiencing a lack of water availability for agriculture. As a result, they are turning 
towards food importation in order to satisfy food requirements (ibid). 
A Need to Reassess the Nation’s Water Infrastructure 
Globally, demand for water by 2030 is expected to be 40% higher than the supply available 
(CDP, 2010). While the pressures imposed on water systems by development and increased 
demand offer a strong argument for the need to critically evaluate current capacities, ad­
ditional factors – particularly aging infrastructure and climate change impacts – greatly 
increase the urgency to do so. 
Aging Infrastructure 
U.S. water supply infrastructures are outdated and often inadequate. The public drinking 
water supply system contains more than 700,000 miles of pipelines, many of which were 
laid-out more than a century ago; our roughly 500,000 miles of sewer lines average about 
33 years old (CBO, 2002). Each year, more than 240,000 water-main breaks account for a 
loss of six billion gallons of water per day (ULI and E&Y, 2010). In addition, the Congres ­
sional Budget Office (2002) estimates that collapsed overflow systems account for a loss of 
1.2 trillion gallons of water per year. These failures waste precious resources. 
System improvements will prove to be cost-intensive. Between 2002 and 2020, the U.S.
General Accounting Office estimates that infrastructure improvements to repair and update 
current drinking water and wastewater systems in order to meet anticipated population growth
and existing water standards will cost between $300 billion to $1 trillion (GAO, 2002). 
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Climate Change Stressors 
The predicted effects of climate change – increases in temperatures, glacial melting, sea level 
rise, changes in extreme weather events, atmospheric changes, and changes in precipita­
tion – are already being observed. Major drivers challenging the nation’s over-allocated 
water resources include precipitation and temperature changes and the impacts of global sea 
level rise (Brekke et al., 2009). Many are asking whether the extensive, record high levels 
of flooding in 2011 are an indication that more such events are likely to occur in the future. 
These changing conditions will require new mitigation and adaptation strategies to 
ensure resiliency in the nation’s water infrastructure. Of particular importance is the issue of 
stationarity. This notion guides the design of levees, floodwalls, canals, bridges and dams by 
using past hydrological modes to predict future conditions. As a result of climate changes, 
historic models are becoming less reliable as variability increases. Without a static climate 
variable to rely on, water infrastructure resilience must be addressed with new models focus­
ing on multiple potential scenarios. 
New Approaches to Water Management 
The multiple threats to our water resources are leading many to suggest that a more ho­
listic approach to water management is required. This leads to a shift in thinking from
the conventional, high energy input, linear system (i.e., grey infrastructure) to one that 
utilizes a cyclical approach of reusing and recycling water including more natural systems
(i.e., green infrastructure). 
This thinking occurs on multiple scales. “Green infrastructure” is based on planning on 
a broader scale, while “low impact development” employs measures at a smaller parcel-by­
parcel approach. The terms are often used interchangeably and promote best management 
land development strategies that maintain and enhance the health of the ecosystem. By 
maintaining natural drain flowage, reducing impervious cover, and maintaining or restoring 
vegetation, pressures on our natural water resources are reduced. 
Green infrastructure mimics the natural system by using some of the following tools: 
•	 Green roofs. 
•	 Tree planting. 
•	 Rain gardens. 
•	 Water harvesting. 
•	 Permeable cover (e.g., porous pavement and vegetation). 
•	 Wetlands and “floodable” areas for storm water control. 
•	 Watershed management programs, including payments to communities and landowners 
to reduce their pollutant loading and maintaining forest cover. 
•	 Stream buffer restoration. 
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Traditional Conflicts with Conservation Organizations 
In regards to water management, conservation groups have opposed projects that will nega­
tively impact water resources and animal and plant species. Some forms of development 
(e.g., residential, commercial, industrial, and energy infrastructure) are opposed because the 
inevitable land cover changes will directly threaten water resources. For example, removing 
permeable vegetation to clear land for building construction increases runoff, leading to 
sedimentation and pollution discharges into nearby surface water. In other cases, opposi­
tion to grey infrastructure such as dams and filtration systems stem from concerns related 
to ecosystem degradation, costly construction and unwieldy infrastructure. For example, 
conservation organizations in the New York City Watershed helped mobilize a region to 
accept alternative approaches to providing clean drinking water to down-state water users 
(see box below). Similar approaches to watershed protection are being used in other areas 
of the country, from Maine, to North Carolina, Colorado, New Mexico and states along the 
West Coast. For example, the World Resources Institute is exploring payments for watershed 
services schemes that will pay landowners for managing their land in ways that improve 
water quality, water flow and watershed services (Hanson, Talberth, and Yanavjak, 2011). 
The New York City Watershed: Protecting Land to Provide Water 
The New York City Watershed consists of three upstate watersheds that supply drinking 
water to New York City and New York’s Westchester County. To avoid the need to build 
costly filtration and treatment centers, stakeholders across the region adopted the 1997 
New York City Watershed Memorandum of Agreement, providing a legal framework 
for protecting drinking water supplies. Through the collective efforts of federal and state 
agencies, community groups, conservation organizations and local citizens, a watershed 
management program was developed that used a variety of tools for protecting water 
quality, including land acquisition, the creation of watershed use and discharge rules 
and regulations, and financial assistance for local communities to meet new standards 
and develop sustainably. Experts have lauded the system’s ability to provide quality 
water resources cheaply. 
For more information see: http://www.nycwatershed.org/. 
Opportunities to Move Forward 
There is an urgent need to protect water resources in the U.S. To the extent that green 
infrastructure is increasingly being incorporated into the planning processes, conservation 
organizations have an opportunity to be at the heart of water resource discussions - conserved 
or restored natural areas are a key component of such approaches. As such, conservation 
organizations can help provide information and tools necessary to support “good” develop­
ment and the use of green infrastructure to maintain and improve water quality. 
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Identifying Benefits 
Developers and planners are looking for cost effective water management strategies. Con­
ducting or commissioning research quantifying the economic and social benefits of adopting 
green infrastructure versus current grey infrastructure will help to support the paybacks 
offered by green systems. 
Viewing Investments in Green Infrastructure as Investments in Conservation 
Green infrastructure involves the use of planned and connected natural (vegetated) sys ­
tems to help clean water or control flooding, among other benefits. To the extent that 
the development of green infrastructure involves protecting existing forests, wetlands 
or riparian buffer areas, “greening” infrastructure falls within the traditional domains 
of the land conservation community. To the extent that green infrastructure develop­
ment involves the restoration of degraded sites to more natural, self-sustaining states,
“greening” infrastructure may represent a fundamentally new activity to the land conservation 
community. But such activities can be seen as critical to fulfilling conservation goals, such as 
assembling green corridors, connecting large, natural landscapes, and creating resilient eco­
systems able to adapt to climate changes. As such, helping to direct the incoming billions of
dollars allocated for upgrading U.S. water infrastructure (from the American Recovery and 
Reinvestment Act, for example) into green infrastructure may not functionally be different 
from raising new funds for land conservation. As with grey infrastructure development, 
there are current opportunities to fund green infrastructure through the Clean Water State 
Revolving Fund, which is administered by the U.S. Environmental Protection Agency. See: 
http://water.epa.gov/grants_funding/cwf/cwsrf_index.cfm. 
Groups such as the Iowa National Heritage Fund have found the Revolving Fund 
program to be instrumental in financing land protection efforts because the funding offers 
flexible repayment options, low to zero interest rates, and can be used to pay for up to 20% 
of green infrastructure costs (Ackelson, 2011). 
Strategic Planning 
Mapping out watershed services helps to identify areas with high water and conservation 
values (e.g., ecosystem service benefits), as well as areas of less “value” that may be devel ­
oped. Creating a prioritizing process will lend predictability to these efforts and can help to 
guide development. Although conservationists may be reluctant to place a value on nature, 
such valuations may be necessary for the inclusion of ecological values in everyday business 
decisions. The Forest to Faucet Partnership represents such an effort, one that uses mapping 
tools through the Watershed Forest Management Information System to improve water 
quality. GIS data is used to identify how different types of land uses affect water quality. 
Results from the analysis can then be used to promote sound forest management. See Sec­
tion 6 for more information about the Forest to Faucet Partnership. 
To support communities in implementing green infrastructure, The Conservation Fund 
offers a variety of strategic planning tools to help assess the needs and resources of a given 
community and train private and public leaders in identifying solutions that will benefit the 
economic and environmental well being of the community. 
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Advocating for Good Development 
Supporting sound regulations and standards helps to define the types of development that 
are appropriate in a given municipality. Conservation groups can identify extant regulations, 
if any exist, that prohibit low-impact development methods and help to advocate for changes 
that offer incentives for green infrastructure. Support from the conservation community and 
local residents can go a long way to protecting local water quality. For example, the town 
of Cheshire, CT took measures to guide “bad” development away from the city’s aquifer 
by adopting 21 prohibitive industrial and commercial uses within the aquifer’s boundaries 
(Ron Walters and Bill Voelker, personal communication, April 6, 2011). Due to the policing 
and support of local advocacy groups, the Regional Water Authority was able to apply the 
stringent regulations without major public outcry (ibid). 
Fostering Dialogue 
Opening the door for discussion is the first step towards identifying solutions. Groups 
such as the Clean Water America Alliance are facilitating dialogue by conducting surveys to 
identify the barriers preventing the implementation of green infrastructure. Results from 
the survey will be disseminated to stakeholders and will guide the organization’s work with 
the U.S. Environmental Protection Agency to develop stormwater protection standards. See: 
http://www.cleanwateramericaalliance.org/gisurvey_about.php. 
Distributing Information
Uncertainty and skepticism about the costs, effectiveness, and predictability of green in­
frastructure development still remains. To obtain answers to these questions, considerable 
research will be necessary. However, eventually, research results must be distributed to the 
right people through the appropriate messengers in an easily digestible manner that makes 
good business sense to ensure best practices are applied. 
Discussion Questions 
• How can we build on the interest in green infrastructure to create new links between 
conservation and the investment in new or upgraded water infrastructure? 
•	 How might we mitigate the impacts of water infrastructure development? 
•	 Is there an opportunity to develop a “green development” certification system, like LEED 
for buildings, for large-scale development or landscape-scale practices? 
Organizations Doing Interesting Work 
Baltimore Charter for Sustainable Water Systems was signed as a collaborative effort 
of scientists, academics, government officials, engineers, manufacturers and the public to 
commit to designing water infrastructure that mimics nature. See http://sustainablewater­
forum.org/baltimore.html. 
Clean Water America Alliance explores ways to promote holistic approaches to water 
resource management. See www.cleanwateramericaalliance.org. 
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The Conservation Fund’s Green Infrastructure Project offers Strategic Conservation 
Services to perform assessments, provide training, and develop education and outreach 
materials on green infrastructure. See http://www.greeninfrastructure.net. 
Conservation Technology Information Center’s “Know Your Watershed” program offers 
tools such as the National Watershed Network that help form local, watershed partnerships. 
See http://www.conservationinformation.org/Know%20Your%20Watershed/. 
International Water Association “Cities of the Future” program offers resources for cities 
to supply water to all residents while limiting the impacts on natural resources. See http:// 
iwahq.org/Home/Themes/Cities_of_the_Future/. 
Low Impact Development Center offers information about best management practices for 
green infrastructure technologies. See http://www.lowimpactdevelopment.org. 
U.S. Environmental Protection Agency offers a set of green infrastructure models and 
calculators to evaluate the performance and quantify the costs and benefits of the various 
applications. See http://cfpub.epa.gov/npdes/greeninfrastructure/modelsandcalculators. 
cfm#models. 
Water Utilities Climate Alliance provides direction to water agencies for addressing climate 
change impacts on water management. See www.wucaonline.org/html/. 
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5.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
• Given the shifts in patterns of precipitation that seem likely to accompany climate change, 
water managers are going to have to manage increasing fluctuations in their water sys ­
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tems. At the same time, major U.S. regulatory controls on water (Clean Water Act, Safe 
Drinking Water Act) are not very flexible or dynamic in their requirements. “Climate ready 
regulations/regulators” are going to be increasingly needed to respond to these changing 
conditions going forward. 
From Flood Control to Flood Risk Management at the Army Corps of Engineers 
Severe floods over the past decade – from Katrina’s flooding of New Orleans’s parishes 
to the Bird’s Point Levee failure – have led the Army Corps of Engineers to rethink its 
approach to managing flooding. Traditionally, “flood control” meant that more and 
higher levees were built. Increasingly, focus is shifting to assessing the risk of flooding 
at different locations and then working collaboratively with other agencies to manage 
and minimize those risks. This is generating an increased focus on moving development 
out of floodplains so that more of those areas can be inundated regularly as part of flood 
management efforts. For example, when the Bird’s Point Levee in Illinois is repaired 
after being intentionally breached earlier this year, a gate will be included. Among the 
factors driving this push toward a more holistic, systems-based approach are: 
•	 Predicted changes in climate are creating an opportunity to think more widely about 
flood risk management; 
•	 Increasing uncertainty and variability in precipitation events is leading to the use of 
more flexible, adaptive management approaches; and 
•	 Efforts at the White House Council on Environmental Quality to develop guidelines 
for improved water resource and land development for use across federal agencies. 
For more information see: http://www.usace.army.mil/CECW/PlanningCOP/Pages/ 
flood.aspx and http://www.iwr.usace.army.mil/docs/VTN/VTNFloodRiskMgmt­
Bro_lores.pdf. 
•	 The Army Corps of Engineers oversees land conservation projects as part of its existing 
mandate, but it is likely to do more – particularly around wetland and floodplains – in 
the future. 
•	 Encouraging people to move out of floodplains is going to be an increasingly important 
activity. This might mean: requiring people to buy their own flood insurance from private 
insurers; taking advantage of the economic downturn to buy people out of their land in 
floodplains; creating swap programs with federal lands not in floodplains; offering low-
interest loans for relocation, rather than rebuilding costs; or a range of other possibilities. 
Conservation organizations may well be able to partner with these efforts to the extent 
they create opportunities for wetland or floodplain restoration activities. 
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•	 Suggesting to people that they not rebuild in flooded areas raises a significant amount of 
political, publicity, and other concerns. For example, the Urban Land Institute’s recom ­
mendation to New Orleans municipality that it not assist rebuilds in the Ninth Ward was 
received with hostility by the local community. 
•	 In the Netherlands, farms are allowed to flood first in order to reduce the flood risk in 
cities. See: http://www.npr.org/templates/story/story.php?storyId=18229027. 
“Money often follows disasters.” 
— Kate White, Army Corps 
•	 Are there opportunities for multiple-benefit funding here, such as using transportation 
money to help build levees that also help protect transportation corridors? 
•	 The expected impacts of climate change on the quantity of water available to Seattle are 
large, but do not appear to be as catastrophic as originally feared. See: http://cses.wash ­
ington.edu/db/pdf/wacciach3pswater645.pdf. 
•	 Climate change and urban drainage is an increasing concern. Many U.S. cities’ storm-
water systems are not designed to handle the increasingly intense rain events that we are 
experiencing. Combined with sea level rise, this means that low lying areas of cities are 
likely to be flooded more regularly in coming years. 
Optimizing “Grey” and “Green”Water Infrastructure in Seattle 
Seattle Public Utilities (SPU) provides drinking water, stormwater and wastewater 
services to the City of Seattle. Increasingly, it is looking for ways to blend traditional 
hard engineering approaches (“grey” infrastructure) with more natural systems for 
managing water quantity and quality (“green” infrastructure). For example, most of 
SPU’s drinking water does not require filtration as a result of the careful management 
of watershed lands, and the increasing numbers of “bioswales” and related vegetated 
systems used to help control urban stormwater runoff. One of the main drivers behind 
these efforts is to be more adaptable and prepared for the likely future effects of climate 
change. As a result, SPU has joined with several other water utilities in the U.S. and 
internationally to exchange experiences and ideas on how best to respond. SPU is also 
adding more decentralized approaches to water conservation such as analyzing what 
role green stormwater infrastructure can play in managing combined sewer overflows. 
The success of past water conservation programs – which have decoupled population 
growth and household water use in the Seattle area – has encouraged SPU to continue 
to develop potential conservation investments. 
For more information see: http://www.seattle.gov/util/About_SPU/Drainage_&_ 
Sewer_System/GreenStormwaterInfrastructure/index.htm and http://www.seattle. 
gov/util/About_SPU/Water_System/Reports/index.asp. 
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• Other regional conversations around predicting and preparing for more regular flooding 
events are emerging. For example, the New York Sea Level Rise Task Force published 
its recommendations early in 2011 (see: http://www.dec.ny.gov/energy/45202.html). 
While they have not yet been adopted, they include somewhat radical and forward
looking strategies that could help the state assist municipalities in making deliberate
decisions on approaches to preparing for sea level rise. This effort, a multi-year col­
laborative process with state agencies, participants from environmental non-profits and 
New York City representation, represents one way to start the process of planning for
adapting to climate change. 
•	 Developing ways to include likely future changes in climate in efforts to map flood prone, 
high value habitat, or similar areas is going to become increasingly important in the future. 
Unfortunately, the federal flood insurance program maps cannot currently take potential 
future changes into account. 
• While there is concern about the flooding of power plants along rivers, there is as much or 
more concern about the availability of cooling water in low-flow, high-temperature years. 
•	 The impact of low flows in rivers in the summer on endangered salmon populations is a 
huge driver of mitigation and related efforts in the Pacific Northwest. 
Walla Walla Watershed Management Partnership 
The Walla Walla River Watershed, located in southeast Washington and northeast Or­
egon, poses many challenges to conservation management including: over-appropriation 
leading to seasonal dewatering; competing interests and demands among residents and 
water users; and protecting fish listed under the Endangered Species Act. To meet these 
challenges, the Walla Walla Watershed Management Partnership formed in 2009. Created 
by, and coordinating with, local stakeholders – agricultural irrigators, the Confederated 
Tribes of the Umatilla Indians, governments, environmental organizations, citizens, 
and the Washington State Department of Ecology – the Partnership aims to improve 
flows to support human use and aquatic systems for federally protected fish. In order 
to achieve this, the Partnership set forth the following objectives: implement water and 
fish improvements, optimize water resource use, and create a shared governance system. 
Of the three objectives, the latter, creating a shared and local governance mechanism for 
water management, is viewed as primary, and the most challenging to achieve. To date, 
successes on the Walla Walla River include increased instream flow, reintroduction of 
various salmon species, and a monitoring framework for the River’s hydrological system. 
For more information see: http://www.wallawallawatershed.org and http://www. 
ruckelshauscenter.wsu.edu/about/documents/ManagingManyWatersFinal91007.pdf. 
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• Water protection always polls well with the public as a reason to conserve land – how might 
water managers and conservation organizations best build on that fact to help promote 
more efforts at green infrastructure going forward? At a minimum, the reasons behind 
this voting pattern need to be better understood and used to help inform communications 
with the broader public. It is not knowledge that is missing but rather the ability to use 
that knowledge to get traction with the public more widely. 
•	 Most water utilities are engineering dominated organizations. While many have, or are 
adding, economists, most need to add more employees with communications, social sci­
ence and political skills to increase the effectiveness of their engagement with the public. 
For example, Seattle Public Utilities creates a water system plan every six years. Three 
meetings were held with the public during preparation of the last plan and total attendance 
was in the single digits. 
• Conflicts associated with the sharing of water benefits and burdens between upstream 
and downstream communities seem likely to intensify. For example, 17% of the state 
of New Jersey provides water for 5.4 million of its inhabitants. Finding ways to have 
those users help fund the preservation of lands that protect their water resource in the
Highlands is an increasing focus of work. For more information see the Highlands 
Regional Master Plan at: http://www.nj.gov/njhighlands/master/. 
•	 Conservation organizations often have more freedom to speak publicly about water and 
land issues than many water agencies. Working together to make sure that the public is 
aware and supportive of the efforts to integrate sustainable land and water management 
will be a key opportunity going forward. 
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Section 6: Saying “Yes” – Tools, Strategies 
and Opportunities for Supporting 
Development 
6.1: Background 
Gina Schrader 
Yale School of Forestry & Environmental Studies 
The land conservation community has very successfully prevented parcels from being devel­
oped through a variety of land protection schemes. The 2005 National Land Trust Census 
reported that the land trust community alone saved more than 37 million acres through 
private means (Aldrich and Wyerman, 2006). But population trends indicate that growth 
will continue, resulting in changes to the landscape that may have detrimental impacts on 
its wildlife, habitat and water resources that will be difficult to counter. If permanent land 
protection through conventional means (e.g., conservation easements and acquisition) can 
only do so much, lands of high conservation value may continue to fall under the threat 
of development. To help minimize the impacts of these trends, conservation organizations 
should seek ways to help guide development in a sustainable manner. To be effective, the 
course of action must involve a clear vision developed through collaborative approaches 
using tools to identify the benefits and burdens of proposed developments. 
The purpose of this section is to identify some of the techniques being used to help
bring information and groups together to inform and make land conservation decisions
that will last.
Moving Forward 
Many land protection deals occur opportunistically when conservation organizations are ap­
proached with land to protect or see land threatened by development. Rather than waiting 
only to react to such situations, conservation groups should consider proactive involvement 
in planning processes to help shape development. In this way, conservation organizations 
can be a part of a strategy to guide development in a holistic fashion. 
Saying “yes” to “good” development can be empowering for organizations (Ona Fer­
guson, personal communication, April 12, 2011). Offering support for sound development 
practices helps bring conservation practitioners to the table and gives them a voice in the 
how can conservation organizations help development go where it “should”?84 
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decision-making process. As a result, biophysical concerns are more likely to be addressed. 
Such involvement helps to protect natural resources and offers an opportunity to infuse 
green infrastructure into new development. 
With their diverse range of expertise, conservation organizations can help increase the 
knowledge and scope of the information available to a development project. For example, 
the National Conservation Easement Database – developed by the Conservation Biology 
Institute, Defenders of Wildlife, Ducks Unlimited, NatureServe, and the Trust for Public 
Land – offers information about protected easement locations and overlays easement data 
with information about protected lands, habitat and wildlife. See: http://www.conserva­
tioneasement.us/. 
In addition, the World Resources Institute and American Forest Foundation are devel­
oping payments for watershed services schemes that will provide economic incentives for 
landowners in exchange for protecting watersheds through their land management practices. 
In addition to biophysical data, conservation organizations can offer insight to the social 
and economic conditions of the community. Land conservation efforts often work to maintain 
the culture of a community through the protection of the land. Whether land preservation 
protects working lands or creates recreational opportunities, relationships between orga­
nizations and residents are developed during the course of a land conservation project. As 
comprehensive land use planning occurs, conservation organizations gain familiarity with the 
community and can help ensure that all stakeholders are involved in the planning process. 
Tools 
From mapping to visualization exercises, to face-to-face meetings, there is a plethora of tools 
available that help identify the costs and benefits of development on our natural resources. Such 
tools have a wide range of applications, from calculating particular results from specific data, 
to planning comprehensively using layers of data sources. Data gathered can be quantitative 
or qualitative in scope and should account for the biophysical, social, and economic factors 
involved in land use planning. Using this information in the decision-making process helps 
to ensure that planning choices are informed and made in a deliberate manner. Regardless 
of the scope of the analysis, the process should help to address and design a solution for 
development benefitting all stakeholders. The following examples illustrate some of the 
tools and templates used for capturing such factors. 
Where to Grow? 
Quantitative data through various mapping tools can help identify the services provided 
by the landscape to determine what tracts of land are most important to protect from de­
velopment. Processes such as “greenprinting” help to identify areas best suited for grey or 
green infrastructure. By identifying the areas of the landscape offering high quality benefits, 
planning can strategically avoid development in these sensitive ecosystems. 
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Forest-to-Faucet Approach Promotes Sound Forest Management 
Forests provide natural benefits essential to the quality of life for human communities. 
Forest loss caused by population increases and development pressures degrades the entire 
ecosystem. As harvesting operations occur, loss of forest biomass, soil disturbances from
harvest machinery, and road development affect water and air quality, the survival of wildlife
species and its habitat, and recreational opportunities. To ensure best forestry management
practices, the Forest-to-Faucet Partnership is working to address the connection between 
forests and water supplies. A mapping process designed and supported by the University
of Massachusetts, U.S. Forest Service and non-governmental organizations calculates 
four factors: 1) the biophysical properties of the watershed to produce clean water; 2) the
number and types of consumers located in the watershed; 3) the area of protected forest;
and 4) development pressure. The figure below features an overlay of biophysical data, 
water consumer behavior, and private land data that gauges the watersheds in most need
of protection due to anticipated development pressures. The areas with higher scores are
deemed the areas where forest management will be most important for the watershed.
The results from the scientific analysis help planners, foresters, regulators, communities, 
and conservation organizations determine the best forest management practices to use to
improve and protect water resources.
For more information see: http://www.forest-to-faucet.org. 
Anticipated Development Pressures on Eastern American Watersheds 
Source: Forest-to-Faucet Partnership. (n.d.) Public and Private Forests, Drinking Water Supplies, 
and Population Growth in the Eastern United State Retrieved at http://www.forest-to-faucet.org/pdf/ 
FW_P_Handout_NE_4pages.pdf. 
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Capturing Economic Benefits 
High density demands a high quality of design (Ed McMahon, personal communication, 
February 17, 2011). As the population increases and demands increased built infrastruc ­
ture, there is an opportunity to green as the community grows. In order to “risk” green
development, city planners and developers must usually find that cost savings will be 
greater for implementing green infrastructure than the “business as usual” approach.
The Center for Neighborhood Technology (CNT) offers several tools to conduct cost-
benefit analysis for green infrastructure. For example, tools are available to help planners 
and engineers calculate green stormwater infrastructure versus conventional ones. See:
http://greenvalues.cnt.org/.
CNT has also released The Green Infrastructure Valuation Guide, which monetizes 
not only the economic benefits of going green, but also accounts for environmental and 
social benefits. Simple calculations help to quantify reductions in stormwater runoff and 
improvements in community livability for the use of five practices: green roofs, tree plant­
ing, bioretention and infiltration, permeable pavement, and water harvesting. Featured case 
studies offer real world examples of ways to apply the methods. See: http://www.cnt.org/. 
Tools for Water Infrastructure 
Water management is guided by a variety of factors specific to regions and landscapes. Recog­
nizing the need to share best practices for increasing sustainable water use with quantitative 
and qualitative data, The Global Water Partnership developed the Toolbox for Integrated 
Water Resource Management. The online resource features information to address water 
policies, political infrastructure, and offers management tools to enable decision-makers 
the necessary information to ensure the best management decisions are made given the 
circumstances occurring in each location. See: http://www.gwptoolbox.org. 
For smaller-scale analyses, Seattle Public Utilities has created resources for residents 
and developers to incorporate green stormwater infrastructure into residential and com­
mercial spaces. The agency’s Green Stormwater Infrastructure website offers recommenda ­
tions for complying with stormwater codes and features case studies of successful green
infrastructure projects. The city’s RainWise program offers residents tools to identify 
solutions for reducing stormwater runoff on their property. See: http://www.seattle.gov/ 
util/About_SPU/Drainage_&_Sewer_System/GreenStormwaterInfrastructure/Residen ­
tialRainwiseProgram/index.htm. 
In Texas, a partnership among federal and state government agencies and academic 
institutions is working to promote informed decision-making for future growth along the 
Texas coast. Spatial analysis is used to create custom maps outlining proposed development 
and features best practices for hazard mitigation. See: http://coastalatlas.tamug.edu/. 
Transportation Evaluation Tool 
Roads and transportation-related infrastructure can degrade and fragment open space. Water 
quality declines as the loss of permeable surfaces increase sedimentation and turbidity in the 
water system. Roads also reduce habitat for sensitive species and fragment corridors used 
for species dispersal. To reduce the impacts of roads, the U.S. Department of Transportation 
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developed the Sustainable Highways Self-Evaluation Tool for practitioners and planners. 
With this tool, users are able to conduct a life-cycle assessment for a transportation proj­
ect and gauge its sustainability. The web-based tool offers examples of best management 
practices and calculates a project’s sustainability through the lens of 68 criteria including 
impacts on habitat loss and stormwater runoff. See: http://www.sustainablehighways.org/. 
Visualization Tools 
While data offers important quantitative information for land use planning, a visual tool 
is useful to help communities conceptualize where to grow. The non-profit organization, 
PlaceMatters, works to improve the decision-making process through Decision Lab, an 
interactive touch screen station, offering participants the use of Wii remotes and LCD 
projectors to visualize the impacts of land use. Through this application, participants are 
able to manipulate different planning variables on maps and images during brainstorming 
sessions. By offering the opportunity to identify costs and benefits in real time, it offers an 
efficient mechanism to engage stakeholders in important decision-making processes. See: 
http://vimeo.com/17826205. 
Building in a Changing Climate 
As sea levels rise and more frequent intense storm events occur due to climate change, the 
construction and placement of infrastructure will need to adapt to the anticipated changes. 
Land use planning tools, such as the Coastal Resilience tool, map out how sea level rise 
will impact a community. Planners and developers using this tool will be able to visualize 
future changes due to sea level rise. By identifying areas vulnerable to such changes, coastal 
communities can deter development in areas likely to be affected and can also implement 
adaptationmeasures for infrastructure currently in place. See: http://coastalresilience.org/. 
Siting Energy Projects 
Rising oil costs and climate mitigation strategies are increasing the efforts to implement 
renewable energy projects using solar and wind-based energy. However, such technology 
requires large swaths of open space to accommodate the energy-generating infrastructure. 
Strategies must be taken to assess the best locations to place new infrastructure that will have 
the least impact on the landscape. Efforts such as the American Wind and Wildlife Institute’s 
Landscape Assessment Tool work to prioritize potential sites for wind turbines by mapping 
out sensitive habitat to ensure projects are placed in areas with minimal impact to wildlife 
species. See: http://wind.tnc.org/awwi. The Association of Fish andWildlife Agencies also 
offers a comprehensive compilation of federal and state guidelines related to wind energy 
siting that offers resources for managers to proactively tackle concerns regarding wind energy 
development. See: http://jjcdev.com/~fishwild/?section=wind_energy_guidance_links. 
Wildlife and Habitat 
Scientists are making major efforts to inventory where wildlife is located throughout natural 
landscapes and to understand different species’ habitat needs. This information can be used 
to identify priority corridors for connecting wildlife to open space, promote climate change 
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adaptation measures, and to identify areas where development can occur with limited or 
no impact to wildlife. NatureServe is a network of groups from the private and public sec­
tor collecting and managing data on plants, animals, and ecosystems to foster informed 
natural resource management decisions. The coalition’s consulting services and databases 
help integrate biological information into land use planning. Such efforts to ensure this 
information is considered in the development process will increase the long-term survival 
of native wildlife and habitat. See: natureserve.org. 
The Florida Natural Areas Inventory (FNAI) is one of the natural heritage programs 
contributing to NatureServe’s efforts. Data from the FNAI maps out habitat priorities and 
natural communities to help inform development decisions. This free information helps 
to prevent developers from initiating projects that will be constrained by environmental 
restrictions. See: http://www.fnai.org/. 
The Information, Planning and Conservation (IPaC) system is a federal initiative 
administered by the U.S. Fish and Wildlife Service. The service offers information about 
sensitive wildlife and habitat that may be impacted by proposed development. Once the user 
develops a query for the project design, the system offers recommendations for avoiding, 
mitigating or minimizing the development’s impacts. See: http://ecos.fws.gov/ipac. 
Identifying Conservation Priorities 
Before coming to the table, conservation organizations need to be clear about their conserva­
tion goals and mission. Conducting an internal assessment about organizational priorities 
is necessary to actively participate in a decision-making process. For example, the Open 
Standards for the Practice of Conservation is a framework used by non-governmental orga­
nizations such as The Nature Conservancy to strategically develop a conservation campaign. 
The Standards used in conjunction with Miradi software help conservation practitioners’ 
design, manage, and monitor a conservation concern. Through a series of exercises, prac­
titioners create a conservation campaign identifying the scope, vision, and threats to the 
selected ecosystem. See: https://miradi.org/openstandards. 
Approaching Development Collaboratively 
Good land use planning should involve balancing considerations of environmental values 
unique to considered regions, social dynamics of considered community, and the economic 
viability of existing development. Too often decisions are made in a silo approach that does 
not adequately weigh in all of these factors and fails to incorporate sustainable approaches 
to development. As a result, conflicts occur because resources, values, and interests are 
threatened when concerns are not identified from the beginning of a development project. 
To ensure that all values are considered in making development decisions, it is important 
to conduct an integrated approach to planning by fostering collaboration among multiple 
stakeholders with diverse interests. Because the process will involve differing goals, beliefs, 
and values, the process may be contentious at times. However, such discussions usually have 
long-term benefits and important implications for opening the door to constructive dialogue. 
Devising a stakeholder assessment process will determine what groups should be brought to 
the table. This process is key to the success of a larger planning process. If important groups 
are left out of the process, they are less likely to support the resulting strategies. 
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A constructive stakeholder process should bring people together and encourage an 
atmosphere promoting transparency, honesty and respect. The process can make or break a 
planning initiative. Facilitators must have the capacity to guide the discussion productively 
and efficiently. 
Engaging stakeholders in a collaborative decision-making process through assisted 
negotiation helps to: 
• Save time and money: collaboration may prevent costly litigation because the devel ­
opment concerns will be identified in the beginning of the design process and can be 
immediately addressed. 
• Enrich the process: bringing diverse stakeholders to the table increases the knowledge base 
of a project. Each stakeholder will offer their individual expertise and skill set to enhance 
the process and final project. 
• Ensure legitimacy: involvement in a process increases ownership of the solutions and 
resulting outcome. 
•	 Foster new relationships: working across public, private, and civic sectors helps to bring 
together diverse interests to a project. Even if consensus on a proposal does not come 
to fruition, the process will introduce nontraditional partners to each other and engage 
the key stakeholders in land use planning discussions (Susskind, Amundsen, Matsuura, 
Kaplan, and Lampe, 1999).
 RE-AMP Network: Achieving Regional Goals Through Collaboration 
Efforts to address infrastructure development in a collaborative manner have the potential 
to strongly impact policy and planning that will affect our natural resources. The Renew­
able Energy Alignment Mapping Project (RE-AMP) is an example of such an effort. 
This coalition of 125 organizations and foundations has taken a proactive approach to 
addressing climate change by pursuing an 80% reduction in greenhouse gas emissions 
by 2050 in the Upper Midwest. The group already boasts strong success. In just seven 
years, it has prevented the development of 28 new coal-powered plants, helped pass 
energy efficiency policies in state legislatures, and developed an impressive network 
of relationships helping to guide clean energy policy and development in the region. 
A model for future collaborations, Grant (2009) identified the following principles as 
critical to RE-AMP’s continued success: 1) Start by understanding the system you are 
trying to change; 2) Involve both funders and nonprofits as equals from the outset; 3) 
Design for a network, not an organization – and invest in collective infrastructure; 4) 
Cultivate leadership at many levels; 5) Create multiple opportunities to connect and 
communicate; and 6) Remain adaptive, emergent, and committed to a long-term vision. 
For more information see: http://www.monitorinstitute.com/reamp/. 
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Conclusion 
The tools and processes outlined in this chapter offer just a glimpse of the full resources 
available to guide sustainable development. Well-informed decision-making will help gov­
ernments, private businesses, planners, conservation organizations, resource managers, 
and local communities successfully achieve growth objectives in a sustainable manner. As 
evident in all of the available resources, more than one process or tool may be necessary to 
evaluate the full costs and benefits of a development proposal. For example, visualization 
tools and collaborative planning have been integral to the success of GrowSmart Maine. 
This initiative strives to protect the “Quality of Place” standards that have brought people 
to live, visit, and recreate in Maine for decades. The objectives of GrowSmart Maine are to 
protect the state’s natural resources, promote economic opportunities, and have a strong, 
sound government in place for its constituents. Through the Maine Town Community 
Project, the town of Standish has been used as a model for showing how a town can shape 
its future. The process involves a strong collaborative approach featuring public workshops 
engaging community stakeholders. Innovative tools such as keypad polling during public 
workshops engaged community members in key decision making processes, while mapping 
tools showed community members how each development growth option could impact 
the culture and integrity of the community. Such approaches will ensure that GrowSmart 
Maine’s goals are considered in each of the development proposals and that the resulting 
development concept is approved and accepted by stakeholders within the community. See: 
http://www.growsmartmaine.org/standish/. 
The use of collaborative decision-making and tools to guide informed decisions en­
sures development moves forward in a holistic manner. Conservation organizations have 
the opportunity and capacity to be leaders in such decisions. By engaging in development 
projects, they can help shape the economic and social viability of individual communities 
while preserving the integrity of the land. 
Discussion Questions 
•	 How can philanthropy best support these efforts and in what ways? 
•	 What additional types of data, analytical techniques or methods of collaboration would 
be most helpful in addressing this question in the future? 
•	 What types of data and indicators are likely to be most helpful in leading conservation 
organizations to say that a particular development is a “good” one? 
•	 How might these data sources and tools best be used to help development go where it 
“should”? 
Organizations Doing Interesting Work Including Selected Resources and Tools 
CEEQUAL - The Assessment and Awards Scheme for Improving Sustainability in Civil 
Engineering and the Public Realm rewards civil engineering projects that integrate social 
and environmental factor into designs. See http://www.ceequal.com/. 
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CLEI USA’s STAR Community Index offers a framework for local governments to improve 
sustainability within the community. See http://www.icleiusa.org/star. 
Collaborative Tools and Technologies are featured in a website designed by the 
University of Redlands. See http://www.spatial.redlands.edu/toolsgallery/. 
Consensus Building Institute is a not-for-profit organization that works on processes 
and techniques to guide the decision-making process for a variety of topics including 
environmental, energy, and sustainable development. See http://cbuilding.org/. 
Ecosystem Management System Support offers guidance in conducting ecological 
assessments by integrating landscape analysis and decision modeling. See http://www. 
spatial.redlands.edu/emds/Default.aspx. 
IBM’s Smarter Planet toolkit works to interconnect data and increase collaborative 
approaches to make a smarter planet. See http://www.ibm.com/smarterplanet/us/en/. 
LEED for Neighborhood Development administered by the U.S. Green Building 
Council offers stakeholders guidelines for integrating smart growth, green buildings, and 
urbanism. See http://www.usgbc.org/DisplayPage.aspx?CMSPageID=148. 
Sustainable Sites Initiative promotes sustainable land use for buildings and open space. 
See http://www.sustainablesites.org/. 
Sustainable Highways Self Evaluation Tool offers best practices in sustainable highway 
development. See http://www.sustainablehighways.org/. 
Zofnass Program for Infrastructure Sustainability offers a voluntary certification 
process that promotes sustainable infrastructure development. See http://www.gsd. 
harvard.edu/research/research_centers/zofnass/zofnassratingsystem01.html. 
Energy 
American Wind and Wildlife Institute’s Landscape Assessment Tool identifies sensi­
tive habitat and places where wind energy infrastructure will have the least impact on 
wildlife. See http://wind.tnc.org/awwi/. 
Federal Wind Siting Information Center administered by the U.S. Department of En­
ergy offers a variety of tools, maps, and other resources to screen areas for wind produc­
tion and to identify its impacts on the environment. See http://www1.eere.energy.gov/ 
windandhydro/federalwindsiting. 
Natural Resources Defense Council (NRDC) partnered with Google Earth to identify 
areas where renewable energy infrastructure and transmission will have the least impact 
on wildlife and habitat in the American West. See http://www.nrdc.org/land/sitingre ­
newables/default.asp. 
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OpenEnergyInfo (OpenEI) is a comprehensive database of energy information focusing 
primarily on energy efficiency and renewables. Users can review data or add their own 
data to the website. It was developed by the National Renewable Energy Laboratory and 
is operated by the Alliance for Sustainable Energy, LLC. See http://en.openei.org/wiki/ 
Main_Page. 
Solar Energy Development Programmatic Environmental Impact Statement website 
offers maps, tools, and information about solar energy transmission and proposed sites 
for solar energy development. See http://solareis.anl.gov/. 
Wind Energy Siting Handbook offers information about the ways commercial-scale wind
energy projects impact the environment. See http://www.awea.org/sitinghandbook/. 
Water 
American Water Works Association Sustainable Standards for Drinking Water offers 
a variety of resources for water utilities to increase sustainability in drinking water man­
agement. See http://www.awwa.org/resources/standards.cfm?ItemNumber=33777&navI 
temNumber=33778. 
Coastal Resilience projects sea level changes for use in coastal land use planning. See 
http://coastalresilience.org. 
Consortium of University for the Advancement of Hydrologic Science Hydrologic 
Information System offers a venue to share hydrologic data. See http://his.cuahsi.org/ 
index.html. 
Forest-to-Faucet Partnership is a collaboration between the University of Massachu­
setts-Amherst and the U.S. Forest Service that uses GIS data to identify how land man­
agement activities affect water quality. See http://www.forest-to-faucet.org. 
Global Water Partnership ToolBox offers a library of best practices for water manage­
ment. See http://www.gwptoolbox.org. 
Seattle Public Utilities Green Stormwater Infrastructure provides information for im­
plementing green infrastructure in an urban landscape. See http://www.seattle.gov/util/ 
About_SPU/Drainage_&_Sewer_System/GreenStormwaterInfrastructure/index.htm. 
The Eastern Panhandle Low Impact Development Toolbox developed by The Conser­
vation Fund and the West Virginia Water Resources Institute offers developers tools for 
local watershed management planning by identifying the costs and benefits of low impact 
development. See http://www.region9wv.com/bay/LIDtools.html. 
World Resources Institutes (WRI) Northern Forests Watershed Incentive Project
identifies economic incentives for landowners providing watershed services. See http:// 
www.wri.org/stories/2011/01/using-economic-incentives-connect-us-forests-water-and-
communities. 
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Wildlife and Habitat 
CorridorDesign documents GIS data featuring wildlife corridors. See http://www.cor­
ridordesign.org. 
Florida Natural Areas Inventory includes a distribution database for Florida’s plants and 
animals. See www.fnai.org. 
NatureServe offers a network of inventories on rare and threatened species and ecosystems
for making informed natural resource management decisions. See www.natureserve.org. 
Useful Readings / Works Cited 
Aldrich, R., and Wyerman, J. (2006). “2005 National Land Trust Census Report.” 
Retrieved at http://www.landtrustalliance.org/land-trusts/land-trust-census/2005-
report.pdf. 
Grant, H. M. (2010). “Transformer: How to build a network to change a system.” 
Monitor http://www.monitorinstitute.com/downloads/ReAmp_Case_Study_by_ 
Monitor_Institute.pdf. 
Susskind, L., Amundsen, O., Matsuura, M., Kaplan, M and Lampe, D. (1999). “Using Assisted 
Negotiation to Settle Land Disputes: A Guidebook for Public Officials.” Report for the 
Lincoln Institute of Land Policy, Cambridge, MA. Retrieved at http://cbuilding.or/ 
resource/using-assisted-negotiation-settle-land-use-disputes-guidebook-public-officials. 
6.2: Examples, sources of information and other key points from the discussion 
Some of the examples, sources of information and key points from the discussion included 
the following: 
• Consistent, statewide data on conservation values allows tradeoffs to be made and increases 
the predictability of land use decision-making. 
Natural Heritage Network of Conservation Data Sources 
NatureServe provides the organizing base for a network of over 80 organizations known 
as natural heritage programs or conservation data centers (CDCs), operating through­
out the United States, Canada, and Latin America and the Caribbean. Their purpose 
is to collect and make publically available data and analyses on the plants, animals and 
ecological communities of the Western Hemisphere. 
For more information see: http://www.natureserve.org/visitLocal/index.jsp. 
• Surprising gaps in basic infrastructure data appear in many areas. For example, in the New 
Jersey Highlands, very few towns had accurate or complete maps of the houses served by 
the sewer system or of already conserved lands. Even if such maps had been prepared in 
the past, they were rarely updated. 
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• Just because data is incorporated into a nice looking map does not mean that it is good 
data. Data quality varies dramatically across organizations and needs to be assessed 
carefully. 
•	 It is getting harder and harder to find funding for collecting basic conservation data and 
updating it. 
Florida Natural Areas Inventory 
Started by The Nature Conservancy and now housed at Florida State University, the 
Florida Natural Areas Inventory (“FNAI”) (http://www.fnai.org/) is one example of 
the types of organizations making up the natural heritage network. Focused on Florida, 
the FNAI: 
•	 Is part of an international network using common methods and data standards. 
•	 Collects ecological information critical to the management of biodiversity (following 
agreed methodologies). “Inventory” is a continuous process – new and especially 
updated data are necessary to ensure data are best available and represent the current 
state of knowledge (data credibility, and therefore its ultimate value, is tied closely 
with reliability and currency). 
•	 Analyzes and disseminates this data to support land use decisions. Common use of 
FNAI data across broadly varying planning needs helps ensure alignment and concor­
dance in the eventual outcome, whether determining what tract of land to conserve 
or develop (FNAI data are used, in part, to inform road alignments, environmental 
land acquisition priorities, and local government comprehensive plans). 
Included are data and maps on natural communities, rare species and conserva­
tion lands – the building blocks for conservation planning and prioritization of sites. 
Traditionally, much of this data has been used to help the state prioritize the sites of
high conservation value to be acquired under the state’s acquisition program. Over time, 
other state agencies, private developers, and municipalities have started to use the data 
as part of their land acquisition and development efforts. One of the great advantages 
of FNAI’s data is that it is updated every six months – including the resulting maps. 
FNAI is also starting to look into the future on the possible effects of climate change, 
such as through NatureServes’ Vulnerability Assessments. 
For more information see: http://www.natureserve.org/prodServices/climatechange/ 
ccvi.jsp. 
•	 Funders of large infrastructure projects – such as transportation corridors – may provide 
new sources of funding for the collection of basic conservation data. This may be par­
ticularly true if they can pool their efforts or use robust data to move right to identifying 
regional mitigation options. 
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• A 2011 book by Ethan Seltzer and Armando Carbonell, Regional Planning in America: 
Practice and Prospect, explores the opportunities and limits of regional planning efforts 
within existing U.S. political structures and climates. 
• Multiple models for natural systems – such as rivers and watersheds – are being developed 
by many different groups: from the U.S. Geological Survey to The Nature Conservancy to 
IBM. While creativity and innovation is often spawned from multiple, parallel initiatives, 
efforts should be made to build on each other’s work and not to reinvent it constantly. 
IBM’s “Smarter Planet” Projects 
One set of examples of how data collection, analysis and visualization tools are being 
used to help promote sustainability can be found in IBM’s Smarter Planet initiatives. 
Involving both the commercial and philanthropic sides of the company, the effort is 
built around three themes: 
•	 A more instrumented planet – vastly increasing the amount of data being collected. 
•	 Tools for interconnecting the data – by teasing out patterns. 
• Intelligent devices – for using the patterns in the data to optimize system performance. 
Among the specific projects underway are those on: 
• Building smarter grids and buildings through the use of metering technologies to 
track the use of energy, water and other resources. 
•	 Modeling natural systems, such as the efforts with The Nature Conservancy to build 
“stream computing” watershed models, and Deep Thunder weather prediction technol ­
ogy (see http://www.fastcompany.com/1775356/ibm-can-predict-floods-droughts-
days-in-advance and http://www.ibm.com/ibm/ideasfromibm/science/092506/). 
•	 Helping cities collect and use their own data to help visualize their performance in 
ways that will engage the broader public (see www.cityforward.org). 
• Assigning IBM executives to work with 100 cities around the world on projects identi ­
fied by those cities, including ones on: cyclone disaster recovery and climate adaptation 
(Australia); as well as Tsunami prediction and response (Japan). 
For more information see: www.smartercitieschallenge.org. 
•	 Conservation scientists need to move beyond merely stating “the facts” to help engage 
peoples’ hearts in favor of “good” development. This often starts with listening to, and 
understanding and respecting, people’s concerns and hopes – rather than trying to change 
them right from the start. Understanding their concerns may also help identify ways to 
promote conservation along with other values in the same projects. 
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•	 In addition to logic and emotion, conservation organizations often enjoy great credibility 
in the communities in which they work. This “ethos” makes them effective “recommend­
ers” of or “credible messengers” for “good” development projects. 
•	 Why one wants to engage with other stakeholders determines how one should do so. If a 
project proponent wants input from stakeholders, they can design meetings or outreach 
to ask for thoughtful input on specific components of their project. If instead they want to 
work jointly to reach some kind of agreement, they can form a committee that is charged 
with negotiating an outcome or result that works for all participants (including any key 
groups like the proponent or the city.). Those seeking to design collaborative processes 
should consider their objective, then determine what types of process (public meetings, 
advisory committees, policy dialogues, one-on-one discussions) make the most sense. The 
more complex, long-standing, and conflict-laden a situation, the more likely that finding 
neutral mediation or facilitation support can be helpful. The U.S. Institute for Environmen­
tal Conflict Resolution provides a roster of environmental facilitators who have technical 
and process expertise to support groups in managing large, complex engagements (see 
http://www.ecr.gov/). Organizations such as the Consensus Building Institute, Resolve, 
Meridian or the Keystone Institute are all experts in providing this type of support. 
•	 It is useful to think along a spectrum of processes for helping to decide where good de ­
velopment should go, such as that outlined in the box below: 
Provided by Ona Ferguson, The Consensus Building Institute 
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•	 Transparency by the convener of any such stakeholder processes is a critical factor in its 
ultimate success or failure – including of the funding arrangements. Multi-stakeholder 
planning teams are often quite helpful in finding the right balance. 
•	 Ideally, multiple funding sources are best, but funding by developers can be acceptable 
if the process is transparent and independent. Foundations can also provide third party 
neutral or facilitator support to such efforts. 
Envision Utah 
Envision Utah serves as a public facilitator for smart growth development by bringing 
together residents, elected officials, developers, conservationists, business leaders and 
other community members to make informed decisions on how Utah should grow. In 
addition to following a Quality Growth Strategy, Envision Utah engages communities 
in a step-by-step process fostering smart growth. This process includes: 
• “Setting the Stage” through stakeholder involvement, scoping, value analysis, baseline 
analysis, jurisdiction coordination, and launching a public relations campaign; 
• “Public Workshops” that include mapping exercises where participants negotiate 
among themselves to define areas for growth and for conservation; 
• “Scenarios” in which maps are again used to project ideas of what future development 
might look like; 
•	 “Vision” where the results from the previous mapping exercises are drafted and mod­
eled into a concrete plan; and 
•	 “Implementation” where the visionary plan is placed into action. 
For more information see: http://envisionutah.org/index.html. 
•	 “Politics are us” – conservation organizations need to reach out to the people bearing the 
burdens of bad land use decisions to bring pressure on politicians to change the incentives. 
•	 Scarcity is a subtext to many of these efforts to connect with new partners in new ways. 
How to do as much as possible with the available resources? Guidance on how best to 
connect with planners and developers – transportation, transmission, water, land use – 
will be of great value to the private conservation community. 
•	 While incentives for smart growth are essential, often over-looked is the need to remove 
the barriers that are frequently hidden in building and zoning codes. Model laws can help 
make it easier for people to adopt new approaches and should be created for many of the 
types of development considered in this workshop. 
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 “The private conservation community needs to move from transactions to a systems-
based approach.” 
— Rand Wentworth, The Land Trust Alliance 
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